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(54) DIGITAL SIGNAL RECORDER. REPRODUCING DEVICE AND RECORDING 
MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recorder, reproducing device and recording 
medium, capable of protecting the copyright of a digital signal on the recording 
medium. 

SOLUTION: In the digital signal recorder, reproducing device and recording medium 
for recording or reproducing the digital signal on the recording medium, the digital 
signal is enciphered by a key obtained in the manner of executing the specific 
calculation to the key information at the time of recording and recorded to the 
recording medium together with the key information. At the time of reproduction, the 
reproduced digital signal is deciphered and outputted by the key obtained in the 
manner of executing the specific calculation to the key information reproduced from 
the recording medium. 



LEGAL STATUS 



[Date of request for examination] 04.09.2003 
[Date of sending the examiner's decision 26.09.2006 
of rejection] 

[Kind of final disposal of application other 

than the examiner's decision of rejection 

or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 



CLAIMS 



[Claim(s)] 

[Claim 1] In the digital signal recording device which records a digital signal on a 
record medium A key information generating means to generate at least one key 
information, and a key generating means for said key information to be inputted, to 
perform a predetermined operation, and to generate a key, A code conversion means 
for said key and said digital signal to be inputted, and to encipher and output said 
digital signal with said key, and said at least one key information, with said enciphered 
digital signal The digital signal recording device characterized by having a record 
means to record on the predetermined field on said record medium. 
[Claim 2] Said digital signal is a digital signal recording device according to claim 1 
characterized by coming to have the packet format of predetermined length. 
[Claim 3] It is the digital signal recording device according to claim 1 characterized by 
having equipped said key information generating means with the function which 
updates said at least one key information with the predetermined time interval, and 
equipping said record means with the function which records identifiable information 
for the timing to which said key information generating means updates said key 
information on the predetermined field on said record medium. 

[Claim 4] It is the digital signal recording device according to claim 3 which said digital 
signal comes to have the packet format of predetermined length, and is characterized 
by equipping said record means with the function which adds identifiable information 
to each packet of said digital signal, and records the timing to which said key 



information generating means updates said key information on said record medium. 
[Claim 5] It is the digital signal recording device according to claim 1 which said code 
conversion means is equipped with the function which can choose further the 
function which enciphers and outputs said digital signal, and the function which output 
as it is without enciphering, and said record means records the code flag information 
which shows whether said digital signal is enciphered on the predetermined field on 
said record medium, and characterizes by to have had the function which does not 
record said key information when not enciphering. 

[Claim 6] It is the digital signal recording device according to claim 5 which said digital 
signal comes to have the packet format of predetermined length, and is characterized 
by equipping said record means with the function which adds the code flag 
information which shows whether said digital signal is enciphered to each packet of 
said digital signal, and records it on said record medium. 

[Claim 7] Input the digital signal of predetermined length, add a synchronizing signal 
and a management information signal, and it considers as a sector format. Add the 1st 
error correcting code to said sector, and the 2nd error correcting code is further 
added per n (n is one or more integers) sector. In the digital signal recording device 
which adds the 1st error correcting code also to said 2nd error correcting code, and 
is recorded on a record medium A key information generating means to generate at 
least one key information, and a key generating means for said key information to be 
inputted, to perform a predetermined operation, and to generate a key, A code 
conversion means for said key and said digital signal to be inputted, and to encipher 
and output said digital signal with said key, and said at least one key information, with 
said enc iphered digital signal The digital signal recording device characterized by 
having a record means to record on the predetermined field on said record medium. 
[Claim 8] Said key information generating means has the function which updates said 
at least one key information at intervals of predetermined time. Said key generating 
means Said updated key information is inputted at least, and the key updated by 
performing said predetermined operation is generated. Said code conversion means 
The digital signal recording device according to claim 7 characterized by having the 
function switched to said updated key by the break eye of the unit of n sector which 
added said 2nd error correcting code. 

[Claim 9] Said code conversion means has the function which can choose the 
function which enciphers and outputs said digital signal, and the function outputted as 
it is without enciphering. Said record means By the break eye of the unit of the 
sector which recorded the code flag information which shows whether said digital 
signal is enciphered on the predetermined field on said record medium, and added said 
2nd error correcting code The digital signal recording device according to claim 7 
characterized by having the function which switches whether said digital signal is 
enciphered. 

[Claim 10] In the digital signal regenerative apparatus which reproduces the digital 



signal currently recorded on the record medium At least one key information currently 
recorded on the predetermined field on said record medium, A playback means to 
reproduce said digital signal, and a key generating means for said key information to 
be inputted, to perform a predetermined operation, and to generate a key, The digital 
signal regenerative apparatus characterized by having a decode conversion means for 
said key and said reproduced digital signal to be inputted, and to decrypt and output 
said digital signal with said key. 

[Claim 11] Said digital signal is a digital signal regenerative apparatus according to 
claim 10 characterized by coming to have the packet format of predetermined length. 
[Claim 12] It is the digital signal regenerative apparatus according to claim 10 
characterized by having the function to have a key information generating means to 
generate other at least one key information, and for said key information, and key 
information besides the above to be inputted, and for said key generating means to 
perform a predetermined operation, and to generate a key. 

[Claim 13] Said key information by which the place where said playback means is 
recorded on the predetermined field on said record medium was updated, It has the 
function which reproduces identifiable information for the timing which updates said 
key information. Said key generating means Said updated key information is inputted 
at least, and it has the function to generate the key updated by performing a 
predetermined operation. Said decode conversion means The digital signal 
re g enera tive apparatus according to claim 10 characterized by having the means 
which sets said inputted key by said timing signal, and switches it to said updated key. 
[Claim 14] It is the digital signal regenerative apparatus according to claim 13 which 
said digital signal comes to have the packet format of predetermined length, and is 
characterized by equipping said playback means with the function which reproduces 
identifiable information for said timing currently added and recorded on each packet of 
said digital signal. 

[Claim 15] Said playback means is equipped with the function which reproduces the 
code flag information which shows whether said digital signal currently recorded on 
the predetermined field on said record medium is enciphered. Said decode conversion 
means using said code flag information The digital signal regenerative apparatus 
according to claim 10 characterized by having the function which chooses and 
switches the function which decrypts and outputs said reproduced digital signal, and 
the function outputted as it is without decrypting. 

[Claim 16] It is the digital signal regenerative apparatus according to claim 15 which 
said digital signal comes to have the packet format of predetermined length, and is 
characterized by equipping said playback means with the function which reproduces 
the code flag information which shows whether said digital signal currently added and 
recorded on each packet of said digital signal is enciphered. 

[Claim 1 7] Add a synchronizing signal and a management information signal to the 
digital signal of predetermined length, and it considers as a sector format. Add the 1st 



error correcting code to said sector, add the 2nd error correcting code per n (n is one 
or more integers) sector further, and the 1st error correcting code is added also to 
said 2nd error correcting code. In the digital signal regenerative apparatus which 
reproduces said digital signal currently recorded on the record medium At least one 
key information currently recorded on the predetermined field on said record medium, 
A playback means to reproduce said digital signal, and a key generating means for said 
key information to be inputted, to perform a predetermined operation, and to generate 
a key, The digital signal regenerative apparatus characterized by having a decode 
conversion means for said key and said reproduced digital signal to be inputted, and 
to decrypt and output said digital signal with said key. 

[Claim 18] It is the digital signal regenerative apparatus according to claim 17 
characterized by having the function to have a key information generating means to 
generate other at least one key information, and for said key information, and key 
information besides the above to be inputted, and for said key generating means to 
perform a predetermined operation, and to generate a key. 

[Claim 19] Said playback means is equipped with the function which reproduces said 
key information by which the place currently recorded on the predetermined field on 
said record medium was updated. Said key generating means It is the digital signal 
re g enera tive apparatus according to claim 17 characterized by having inputted said 
updated key information at least, having had the function to generate the key updated 
by performing a predetermined operation, and equipping said decode conversion 
means with the means which switches said inputted key to said updated key. 
[Claim 20] Said playback means is a digital signal regenerative apparatus according to 
claim 19 characterized by having the function which reproduces said key information 
updated by the break eye of the unit of n sector which added said 2nd error 
correcting code. 

[Claim 21] It is the digital signal regenerative apparatus according to claim 17 which 
carries out [ that equipped said playback means with the function which reproduces 
the code flag information which shows whether said digital signal currently recorded 
on the predetermined field on said record medium is enciphered, and said decode 
conversion means had the function which chooses and switches the function which 
decrypts and outputs said reproduced digital signal using said code flag information, 
and the function which output as it is without decrypting, and ] as the description. 
[Claim 22] Said playback means is a digital signal regenerative apparatus according to 
claim 21 characterized by having the function which reproduces said code flag 
switched by the break eye of the unit of n sector which added said 2nd error 
correcting code. 

[Claim 23] The digital signal record medium with which said key information is 
characterized by what is recorded on the predetermined field with said digital signal 
enciphered with the key obtained by carrying out a predetermined operation to key 
information in the digital signal record medium with which the digital signal is recorded. 



[Claim 24] Said digital signal is a digital signal record medium according to claim 23 
characterized by coming to have the packet format of predetermined length. 
[Claim 25] The digital signal record medium according to claim 23 characterized by 
updating said key information at intervals of predetermined, and recording it on the 
predetermined field. 

[Claim 26] The digital signal recording device characterized by coming to have a key 
generating means to generate two or more kinds of keys for changing a digital signal, 
a conversion means to change a digital signal using said key and to output the 
conversion digital signal after conversion, and a record means to record said key and 
said conversion digital signal on a record medium. 

[Claim 27] The digital signal regenerative apparatus [claim 28] which it comes to have 
in a playback means the medium by which the conversion digital signal changed with 
two or more kinds of keys and said key were recorded is used, reproduces said 
conversion digital signal and said key from said medium, and output, and the decode 
conversion means which the output from said playback means is inputted and carries 
out decode conversion of said conversion digital signal using said key The record 
medium with which the conversion digital signal changed with two or more kinds of 
keys and said key were recorded. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the digital signal recording apparatus 
which has the function to protect the copyright of the digital signal on a record 
medium especially, a regenerative apparatus, and a record medium about the digital 
signal recording apparatus which carries out record playback of the digital signal at a 
record medium, a regenerative apparatus, and a record medium. 
[0002] 

[Description of the Prior Art] Research of data compressions, such as an image, voice, 
etc. using a digital technique, progresses, and it came to be able to perform are 
recording of these data, and transmission easily in recent years. In connection with 
this, digitization is quickly advanced also in the field of broadcast. 
[0003] For example, digital compression coding of an analog video signal and the 
sound signal is carried out at high efficiency using MPEG (Moving Picture Experts 
Group) specification, and the system broadcast through a satellite or a coaxial cable 
is known. As equipment for receiving this digital broadcast, there is a digital broadcast 
receiver called a set top box. 



[0004] Moreover, development of the digital video tape recorder which records the 
video signal and sound signals by which digital compression coding was carried out, 
such as digital TV broadcast, with a digital signal, and can be reproduced is furthered, 
using a magnetic tape as a video signal for home use and a sound signal record 
playback device. 

[0005] It connects with a digital interface and preservation of this digital broadcast 
receiver and digital video tape recorder is attained for high quality in the received 
digital broadcast. 

[0006] Furthermore, development of the equipment which records a video signal and a 
sound signal and is reproduced is furthered using the optical disk or the hard disk. 
[0007] The technique which receives the digital signal with which multiplex [ of two or 
more information ] is carried out, and it is transmitted, and chooses a desired program 
is expressed to Japanese JP,8-56350,A. Moreover, the digital video tape recorder 
using a rotating magnetic head is indicated by Japanese JP,5-1 74496A for example. 
[0008] furthermore, about the digital broadcast record system which connected the 
digital video tape recorder with the digital broadcast receiver with a digital interface 
IEEE Tolan ZAKUSHONSU ON Consumer Electronics, Volume [ 42nd ] No. 3, August, 
1996, 617-622 pages 0 [ IEEE Transactions ] on Consumer Electronics and Vol. 42, 
No.3, August 1996, and p61 7-622 "Newly Developed D-VHS Digital Tape Recording 
System for the Multimedia Era" — detailed — stating — ********. 
[0009] 

[Problem(s) to be Solved by the Invention] However, about defense of the copyright 

of the digital signal on a record medium which recorded digital broadcast etc. with the 

digital video tape recorder etc., it is not taken into consideration at all. 

[0010] The object of this invention is to protect the copyright of the digital signal on a 

record medium. 

[0011] 

[Means for Solving the Problem] It is the key obtained by performing a predetermined 
operation to key information at the time of record in the digital signal recording device, 
the regenerative apparatus, and the record medium which records or reproduces a 
digital signal on a record medium, enciphers a digital signal, and this invention records 
on a record medium, and it is the key obtained by performing said predetermined 
operation, and it decrypts and outputs the digital signal which reproduced at the time 
of playback with said key information to said key information which reproduced from a 
record medium. 
[0012] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained 
using a drawing. 

[0013] Drawing 1 is a block diagram containing a digital broadcast receiver and a 
digital signal record regenerative apparatus. For 200, as for a digital broadcast 
receiving set and 202, a digital signal record regenerative apparatus and 201 are [ an 



antenna and 207 ] receiving sets. Moreover, as for 203, as for a tuner and 204, a 
selection circuitry and 205 are control circuits where a decoder circuit and 206 
perform an interface circuitry and 208 controls actuation of the digital broadcast 
receiver 201. Here, although the digital broadcast receiver 201 and the digital signal 
record regenerative apparatus 200 are expressed as the configuration of another 
object, they may have composition of one. 

[0014] Drawing 2 is the block diagram of the digital signal record regenerative 
apparatus 200 of drawing 1 . Although it is equipment of record playback combination, 
even if record and playback are in drawing 2 independently, it is the same. The record 
digital disposal circuit to which 100 performs a rotary head and, as for 101, a capstan 
and 102a perform generation of the record signal at the time of record etc., The 
regenerative-signal processing circuit where 102b performs the recovery of the 
regenerative signal at the time of playback etc., and 104 control a record playback 
mode etc. For example, a control circuit like a microprocessor, the timing generation 
circuit which generates the timing signal with which 105 becomes criteria, such as a 
revolution of a rotary head 100, The servo circuit where 106 controls the feed rate of 
a rotary head and a tape, the I/O circuit where 107 performs the input of a record 
signal, or the output of a regenerative signal, The timing-control circuit where 109 
controls the timing at the time of record, the oscillator circuit where 1 10 generates a 
reference clock, In 1 1 1 , a tape and 1 12 the data code circuit at the time of digital 
signal record, and 1 16 for the record regenerative circuit of an analog video signal, 
and 1 15 the data decoder circuit at the time of digital signal playback and 1 17 The 
device key generator which generates the device key which is the basis of the data 
key which supplies digital information to the data code circuit 1 15 or the data decoder 
circuit 116a code or in case it decodes. The block key generator which generates the 
block key whose 1 18 is another basis of a code or the data key at the time of 
decoding about digital information, and 119 are input/output control circuits which 
perform the output control of the time stump processing to the packet data at the 
time of record, and the packet data at the time of playback. 
[0015] A digital image compression signal is data of a packet format, and Time 
Division Multiplexing of the signal of two or more channels is carried out, and it is 
transmitted. In drawing 1 , it restores to the digital broadcast signal received with the 
antenna 202 with a tuner 203, and a required digital compression video signal is 
chosen by the selection circuitry 204 after that. The selected digital compression 
video signal is decoded by the video signal usual by the decoder circuit 205, and is 
outputted to a receiving set 207. Moreover, decode processing is performed after 
canceling it in a selection circuitry 204, when processing of a scramble etc. is 
performed to the input signal. When recording the received digital broadcast signal, 
the information relevant to the digital compression video signal and it which are 
recorded in a selection circuitry 204 is chosen, and it is inputted and recorded on the 
digital signal recording device 200 from the input/output terminal 108 of the digital 



signal record regenerative apparatus 200 through an interface circuitry 206. Moreover, 
when reproducing the recorded digital broadcast signal, the digital compression video 
signal reproduced with the digital signal record regenerative apparatus 200 is 
outputted to an interface circuitry 206 from an input/output terminal 108. By the 
selection circuitry 204 and the decoder circuit 205, the digital compression video 
signal inputted into the interface circuitry 206 performs the same processing as the 
time of the usual reception, and outputs it to a receiving set 207. 
[0016] In drawing 2 which shows the configuration of the digital signal record 
regenerative apparatus 200 of drawing 1 , some packet data inputted from the 
input/output terminal 108 are inputted into a control circuit 104 through the I/O 
circuit 107 at the time of record. In a control circuit 104, the information sent apart 
from the information or packet data added to packet data detects the class of packet 
data etc., by the detection result, a recording mode is judged and the mode of 
operation of record digital-disposal-circuit 102a and the servo circuit 106 is set up. 
Next, the I/O circuit 107 outputs the packet data to record to the data code circuit 
1 15. In the data code circuit 1 15, with the data key generated in a control circuit 104 
based on the key generated by the device key generator 1 17 and the block key 
generator 1 18, the inputted packet data are enciphered and this is outputted to the 
input/output control circuit 119. In the input/output control circuit 1 19, a time stump 
is given to the inputted packet data based on the hour entry from the timing 
generation circuit 105, and this is outputted to record digital-disposal-circuit 102a. In 
record digital-disposal-circuit 102a, according to the recording mode judged in the 
control circuit 104, record data including an error correcting code, ID information, a 
sub-code, the block key information used for encryption are generated, and a record 
signal is generated, and it records on a tape 1 1 1 by the rotary head 100. 
[0017] At the time of playback, playback actuation is first performed by the playback 
mode of arbitration, and ID information is detected by regenerative-signal processing 
circuit 102b. And it judges in which mode it was recorded in the control circuit 104, 
and reproduces by resetting the mode of operation of regenerative-signal processing 
circuit 102b and the servo circuit 106. In regenerative-signal processing circuit 102b, 
from the regenerative signal reproduced from the rotary head 100, detection of a 
synchronizing signal, error detection correction, block key information, etc. are 
acquired, packet data are reproduced, and it outputs to the input/output control 
circuit 1 19. In the input/output control circuit 1 19, the packet data which removed 
the time stump on the basis of the timing generated in the timing generation circuit 
105 are outputted to the data decoder circuit 1 16. In the data decoder circuit 116, it 
decodes with the data key generated in a control circuit 104 based on the key 
generated by the device key generator 1 1 7 and the block key obtained by playback, 
and outputs to it in the I/O circuit 107. 

[0018] At the time of record, the timing of a record regenerative apparatus of 
operation is controlled by the timing-control circuit 109 on the basis of the rate of 



the record data inputted from the input/output terminal 108, and it operates 
considering the clock oscillated by the oscillator circuit 1 10 as criteria of operation at 
the time of playback. 

[0019] Drawing 3 is the block diagram of the packet of a digital image compression 
signal. One packet consists of fixed lengths, for example, 188 bytes, and is 
constituted by 4 bytes of packet header 306, and 184 bytes of packet information 307. 
A digital compression video signal is arranged to the field of the packet information 
307. Moreover, a packet header 307 is constituted by information, such as a class of 
packet information. 

[0020] Drawing 4 is the block diagram of the packet header 306 of drawing 3 . The 
scramble control whose synchronous cutting tool whom 501 shows the head of a 
packet, error indication 502 indicates the existence of an error to be, unit start 
identification 503 indicates initiation of a unit to be, packet priority 504 indicates the 
significance of a packet to be, packet ID 505 indicates the class of packet to be, and 
506 show the existence of a scramble, the Adaptation field control 507 indicates the 
existence of additional information and the existence of packet information to be, and 
508 are patrol counters counted up per packet. 

[0021] Drawing 5 is the block diagram of the signal chosen from the transmission 
signal and transmission signal of digital broadcast. 71 is the packet of drawing 3 . 
Usually, a sound signal, the information about a program, etc. are added to the above- 
mentioned video signal, Time Division Multiplexing of the program of two or more 
channels is carried out, and it is transmitted. 

[0022] Drawing 5 (a) is the example which carried out multiplex [ of the program of 
three channels ], and the video signal of each channel, A1 and A2, and A3 of V1, V2, 
and V3 are the packets of the sound signal of each channel. In addition, an image or 
voice may be constituted from two or more images or voice by one channel. P0, P1, 
P2, and P3 are the information about a program. A different packet ID 505 is assigned 
and, thereby, each packet can identify the content of the packet. 
[0023] P0 is the information about the whole transmission signal of drawing 5 (a), and 
Time Division Multiplexing of the packets, such as a program association table for 
recognizing which packet ID is assigned and program guide information, is carried out 
to each program, and it is transmitted to it. P1, P2, and P3 are the information about 
each program, and Time Division Multiplexing of the packets, such as a programmed 
map table for recognizing which packet ID is assigned to the image packet of the 
channel, the packetized voice, etc. and scramble information, is carried out, and they 
are transmitted. Usually, the value it was decided that the packet ID of a program 
association table would be, 0 [ for example, ], is assigned. 

[0024] At the time of reception, it recognizes which packet ID is assigned to the 
image packet, the packetized voice, etc. on the programmed map table of a program 
to recognize which packet ID is assigned to the programmed map table of a program 
to receive by the program association table first, next receive. And an image packet 



and a packetized voice are extracted and digital compressed data is decoded. 
Moreover, a program clock reference is extracted simultaneously, and actuation of a 
decoder circuit is controlled so that the decode timing of the decoder circuit of digital 
compressed data synchronizes with the timing at the time of coding by this. 
[0025] CR is a program clock reference source for taking the synchronization at the 
time of decode of digital compressed data. 

[0026] Of course, four channels except three channels are sufficient as the number of 
channels which carries out multiplex, and it may carry out multiplex [ of the 
information other than this ]. 

[0027] Drawing 5 (b) chooses only the information on the 1st channel, and the 
program information relevant to it from drawing 5 (a). In recording the 1st channel, it 
outputs this information to the record regenerative apparatus 200 from the digital 
broadcast receiver 201. Of course, you may record including information other than 
this, and in order to make processing at the time of playback easy to do, a part of 
information on a packet may be changed. For example, if it changes into the 
information only on the program which records the information on a program 
association table, selection of a channel will become unnecessary at the time of 
playback. 

[0028] Drawing 6 is the block diagram of the data code circuit 1 15 of drawing 2 . 1 151 
— a packet data input terminal and 1 157 — a packet data output terminal, and 1 153a 
and 1 153b — a data key input terminal and 1 153c — for a block processing circuit 
and 1 1 54, as for a code machine, and 1 1 58a and 1 1 58b, a key schedule circuit and 
1155 are [ a processing-mode selection-signal input terminal, and 1152 and 1156 / a 
data key selection-signal input terminal and 1 153d / a data key register and 1 159 ] 
data key selectors. The data code circuit 1 15 is enciphered and outputted by the 
packet data unit inputted with the data key defined beforehand. Under the present 
circumstances, the safety of the packet data recorded on a tape can be raised by 
changing this data key with a certain time interval. 

[0029] Even if the error of a bit error etc. occurs for example, during transmission, 
the block cipher which can realize cipher processing by easy circuitry by making into 
a unit the block which consists of two or more bits is used for the code machine 1 155 
so that the data of consecutiveness of the error may not be affected, namely, there 
may be no error propagation in them. 

[0030] The packet data inputted from the input terminal 1 151 are first divided into the 
block P which consists of two or more bits in the block processing circuit 1152. For 
example, 1 block is made into 64 bits. Sequential encryption is carried out in the code 
machine 1 155, and, as a result, each block outputs Block C, in the block processing 
circuit 1 156, shortly, returns a block to the format of packet data, and outputs it to an 
output terminal 1 157. Here, from a control circuit 104, the data key which is a key for 
encryption is inputted from the data key input terminals 1 153a and 1 153b, and is 
memorized by the data key registers 1 158a and 1 158b. For example, the data key 



which switches the present data key to data key register 1 158b at a degree is made 
to record on data key register 1158a. 

[0031] Moreover, from data key selection-signal input terminal 1 153c, from a control 
circuit 104, the signal which shows which data key of the data key registers 1158a 
and 1 158b is chosen is inputted, and the data key chosen by the data key selector 
1 1 59 is outputted. Here, the data key of key register 1 158a shall be chosen, for 
example. The selected data key is changed into the sub keys KA and KB in the 
schedule circuit 1154, and is supplied to the code machine 1155. For example, die 
length of 56 bits of a data key and the die length of a sub key consider as 32 bits, 
respectively, assign 32 bits of high orders of a data key to KA, and assign the 
aggregate value of 32 bits of high orders of a data key, and 32 bits of low order to KB. 
[0032] Here, from a control circuit 104, when changing a data key, a signal is inputted 
from data key selection-signal input terminal 1 153c so that data key register 1 158b 
may be outputted. A data key selector is controlled not to switch the selection output 
but to switch between the following packet data until encryption of all blocks of one 
packet data is completed. 

[0033] In addition to this, an exclusive OR is taken for the output of the code 
machine 1155, and the input of the code machine 1155, and there is also the 
approach of increasing code reinforcement by applying feedback per block. 
[0034] Drawing 7 is the block diagram of the code machine 1 1 55 of drawing 6 . The 
cipher-processing section, the data with which Pa was enciphered for 551, 552, 553, 
and 554 among this drawing, and the high order of the input block data P and a lower 
bit, and calcium and Cb were enciphered for Pb, and KA and KB are sub keys. As 
shown in this drawing, the inputted 64-bit block P is divided into Pb 32 bits of the 
high order Pa, and 32 bits of low order. It sets in the cipher-processing section 551, 
and the Pa and Pb are an exclusive OR (5511), a bit shift, and an add operation (5512, 
5513, and 5515:A<«p). The add operation (5514 5516) showing carrying out the 
circulation bit shift of the A leftward [ p bit ] is performed. The result is inputted into 
the cipher-processing section 551, the consecutive cipher-processing sections 552 
and 553 which perform same processing, and the cipher-processing section which is 
not illustrated further, two or more step repeat operation is performed, and the 
enciphered block C is acquired from the data calcium and Cb outputted by the 
cipher-processing section 554 of the last stage. 

[0035] Although the above explained drawing 2 and the data code circuit 1 15 of 
drawing 7 , in the data decoder circuit 1 1 6 of drawing 2 , the enciphered block can be 
decoded by calculating by the flow of the reverse of the code machine 1155. However, 
the operation 5516 of drawing 7 is considered as subtraction processing. Moreover, 
naturally the same key as the time of a code must be used for the sub keys KA and 
KB. 

[0036] In addition, it may record on a tape as it is without enciphering packet data, 
when the permission is granted so that the program without the need of protecting 



the packet data to record case [ a program ] for example, recorded may copy freely. 
This is realizable by switching the function passed without considering the data code 
circuit 1 15 and any data decoder circuits 116 as the function of the code and decode 
of an input packet. In drawing 2 and the data code circuit 1 1 5 of drawing 6 , with the 
processing-mode selection signal inputted through 1153d of processing-mode 
selection-signal input terminals of drawing 6 , although the input X5 to the operation 
5516 of drawing 7 is not illustrated, a block can be passed by fixing to zero, without 
performing a code and decode processing. According to this approach, actuation can 
be switched, keeping the passage time delay of an input packet constant. Although 
not illustrated, as other approaches, moreover, the packet data inputted from the 
input terminal 1151 The block processing circuit 1152, the code machine 1155, and 
the block processing circuit 1 156 are not minded. The switch circuit which switches 
whether it outputs to an output terminal 1 157 or the packet data outputted from the 
block processing circuit 1 156 are outputted to an output terminal 1 157 is established 
in the preceding paragraph of an output terminal 1 157. There is also the approach of 
switching the packet data which inputted into the switch circuit the processing-mode 
selection signal inputted through 1153d of processing-mode selection-signal input 
terminals, and were inputted into the packet data outputted from the block processing 
circuit 1156 and an input terminal 1157. These approaches are realizable with the 
same configuration as the above-mentioned also in drawing 2 and the data decoder 
circuit 1 1 6 of drawing 19 . 

[0037] Drawing 8 is generation drawing of the data key in the data code circuit 1 15 of 
drawing 2 , and the control circuit 104 which shows the example of generation of the 
data key supplied to the data decoder circuit 116. The device key generator 1 17 has 
memorized the key information on the 96-bit immobilization defined beforehand. The 
block key generator 1 18 is a random number generator made to generate a 96-bit 
random number by the commander 1 181 from the control circuit 104 of drawing 2 . 
120 is a 96-bit EXCLUSIVE-OR-operation machine, and 121 is a Hash Function 
computing element. In drawing 8 (a), an exclusive OR is taken with the EXCLUSIVE- 
OR-operation vessel 120, with the Hash Function computing element 121, a hash 
operation is made and, as for a block key and a device key, 56 bits as which it was 
chosen of the result are supplied to the data code circuit 1 1 5 of drawing 2 as a data 
key. A Hash Function is a function with the output to input data difficult to guess, and 
the block key and device key which are confidential information are not called for 
from a data key. 

[0038] Moreover, by generating the commander 1 181 from the control circuit 104 of 
drawing 2 in a certain time interval, repeating the data key generation by the above- 
mentioned operation, and performing it, a sequential change of the data key can be 
made and it becomes possible to raise the safety of the data on a record medium. 
Next, the block key (Kr) generated by the block key generator 1 18 is sent to record 
digital-disposal-circuit 102a of drawing 2 , and is recorded on a tape 111. 



[0039] Instead of the block key which the block key generator 118 generates at the 
time of playback, the same operation as the above is performed using the block key 
(Kp) reproduced from the tape 1 1 1 , a data key is obtained, and the data decoder 
circuit 1 1 6 of drawing 2 is supplied. 

[0040] Drawing 8 (b) is an example using what carried out EXCLUSIVE OR operation 
of the block key with the device key as key information Kr recorded on a tape 1 1 1. In 
this case, the block key itself is inputted into a Hash Function computing element. 
Instead of the block key in drawing 8 (a), at the time of playback, the same operation 
as the above is performed using Kp reproduced from the tape 1 1 1, a data key is 
obtained at it, and the data decoder circuit 1 16 is supplied. 
[0041] Next, the record approach to a tape is described. 

[0042] Drawing 9 is the record pattern of one truck. For the sub-code record section 
where 3 records sub-codes, such as a hour entry and program information, the data 
storage area where 7 records a digital compression video signal, and 2 and 6, as for 
the postamble of each record section, and 5, the gap between each record section, 
and 1 and 9 are [ the preamble of each record section, and 4 and 8 ] the margins of a 
truck edge. Thus, each field can be independently postrecorded by preparing the 
postamble, the preamble, and the gap in each record section. Of course, digital signals 
other than a digital compression video signal may be recorded on a record section 7. 
The data storage area 7 is constituted by two or more blocks (it differs from the 
block which is the subunit of the above-mentioned encryption). 
[0043] Drawing 10 is the block diagram of a block of the data storage area 7 of 
drawing 9 . For 20, as for ID information and 22, a synchronizing signal and 21 are 
[ data and 23 ] the parity for the 1st error detection correction (C1 parity). For 
example, 3 bytes and data 22 consist of 99 bytes, parity 23 consists of 8 bytes, and 1 
block of synchronizing signals 20 consists of 1 12 bytes for 2 bytes and the ID 
information 21. 

[0044] Drawing 1 1 is the block diagram of the ID information 21 on drawing 10 . 31 is 
parity for a track address and 33 to detect the block address in 1 truck, and for 35 
detect the error of the group number 31, a track address 32, and a block address 33, 
as for the group number and 32. A block address 33 is the address for identifying a 
block in each record section. For example, it is referred to as 0-335 in the data 
storage area 7 of drawing 9 . A track address 32 is the address for identifying a truck, 
for example, can change the address per one truck or 2 trucks, and can identify n 
truck. For example, six trucks are discriminable by being referred to as 0-5, or 0-2. 
The group number 31 of drawing 1 1 can identify 96 trucks by making it change per 6 
trucks identified in a track address 32, and being referred to as 0-15. If a track 
address 32 is synchronized with the period of the 2nd error correcting code 
mentioned later, it can make easy processing at the time of record, and discernment 
at the time of playback. 

[0045] Drawing 12 is the block diagram of the data for one truck of the data storage 



area 7 of drawing 9 . In addition, the synchronizing signal 20 and the ID information 21 
on the graphic display to drawing 10 are omitted. The data storage area 7 consists of 
336 blocks, and data 41 are recorded on 306 blocks of the beginning, and it records 
the 2nd error correcting code (C2 parity) 43 on the following 30 blocks. C2 parity 43 
is constituted per n truck unit, for example, 6 trucks. If it sees per 6 trucks, data are 
data of 306 block x6 truck, will divide the data into 18 and will add C2 10-block parity 
to each 102 block. A Reed Solomon code should just be used for an error correcting 
code. The data of 99 bytes of each block are constituted by 3 bytes of header 44, and 
96 bytes of data 41. 

[0046] Drawing 13 is the example of a configuration of a block of one packet when 
recording the digital compression video signal transmitted in 188 bytes of packet 
format on the data 41 of drawing 12 . In this case, 4 bytes of hour entry 25 is added, 
it considers as 192 bytes, and one packet is recorded on 2 blocks. A hour entry 25 is 
the information on time amount that the packet was transmitted. That is, data can be 
outputted in the same form as the time of being transmitted by counting time amount 
when the head of a packet is transmitted, or spacing between packets by the 
reference clock, recording the counted value with packet data, and setting up spacing 
between packets based on the information at the time of playback. 
[0047] Drawing 14 is the block diagram of the header 44 of the data storage area 7 of 
drawing 12 . A header 44 is constituted by the format information 45, the block 
information 46, and additional information 47. In addition to this, auxiliary information 
is recorded for various recording information about record on the format information 
45 and the block information 46 by additional information 47 again. 
[0048] It is the information about a record format, and the copy limit information 
which shows whether the class of a recording mode (discernment of standard speed 
mode and others) and packet data to deal with and the packet data currently 
recorded can be copied is stored, and the format information 45 is two or more blocks, 
and constitutes one information. For example, one information consists of 12 blocks 
12 bytes. And the ability to detect at the time of playback is raised by carrying out 
multiple-times repeat multiplex record of this information. It is possible to record the 
above-mentioned key information etc. here. 

[0049] The block information 46 is the information for identifying the class of data 
recorded on a data storage area 41. Here, the existence of the data for high-speed 
adjustable-speed playback, a class (the data for high-speed adjustable-speed 
playback corresponding to which rate is it?), etc. are recorded. It is also possible to 
record the above-mentioned key information etc. here. 

[0050] Additional information 47 can record the data of various classes, when the 
packed data which are one information are constituted from 6 blocks 6 bytes and 1 
byte of the beginning uses the item code showing an informational class, and the 
remaining 5 bytes as data. For example, information, such as key information, such as 
the above-mentioned block key, and others, chart lasting time, the class of record 



signal, etc. are recordable here. 

[0051] Drawing 15 is the block diagram of the packed data in the case of storing a 
block key in the field of the additional information 47 of drawing 14 . 
[0052] The item information code which shows that the information on consecutive is 
key information is stored in the first 1 byte of packed data. 

[0053] The information (a key sequence number, a key attribute, key flag) which 
shows the class of key stored is recorded on the 2nd byte. As mentioned above, since 
the safety of the data on a record medium can be raised by making a sequential 
change of the block key with a certain time interval, the block key stored in this pack 
records the key attribute information which shows the block key used for the present 
packet data encryption, and the block key used for a degree, for example. Moreover, 
switch timing is recorded with the key flag reversed whenever a block key is updated. 
A switch of the key at the time of playback is made smooth using this information. 
Moreover, when a block key cannot be stored in one pack, the information which 
shows that there is a consecutive pack is stored in a key sequence number. For 
example, when a block key is 96 bits, it divides and stores in three packs, 2, 1, and 0 
are stored in each key sequence number, and it is shown that 0 is the last pack. In 
addition, the size of the whole data is stored and there is also a method of getting to 
know the remaining magnitude. 

[0054] To the 6th byte, a block key is contained from the 3rd byte. 

[0055] In the example of above-mentioned drawing 8 (b), it is stored instead of the 

key information Kr being a block key. 

[0056] Drawing 16 is drawing showing the storing approach of a block key. This 
example is the case where only the present key information is recorded on the 
packed data of each truck. Therefore, the above-mentioned key attribute is the 
constant of only the present key being shown, and it is not necessary to record it. (1) 
shows the condition that the 96-bit current block key A (AO thru/or A1 1) is divided 
and stored in three packs, among this drawing. Usually, for improvement in the 
dependability of data, lessons is taken for these packs from one truck, and multiple- 
times record is carried out. For example, the effect of burst lack of a regenerative 
signal by the blinding of the magnetic head etc. is mitigable by what (a total of nine 
pieces) three packs are recorded on each last field for the beginning of a truck, and 
the middle. Moreover, it is not necessary to record three packs as a pack which not 
necessarily continued, and they insert the pack which stored other information 
between each pack, they are distributing and recording the pack which stores key 
information, the own protection of key information also becomes possible and its 
dependability improves further. This drawing (2) is packed data recorded on the truck 
with which the block key switched to B. In this case, the key flag of the block key B is 
reversed. 

[0057] Drawing 17 is drawing showing other storing approaches of a block key. 
Drawing 1 7 is the approach of generating beforehand and also recording the key 



information used for a degree with the present key information. Here, in the case of 
the block key which is used for "0" and a degree in the case of the block key used 
for a current packet data encryption, key attribute information is set to "1." Moreover, 
the key flag reversed whenever a block key is updated repeats "0" and "1" by turns. 
[0058] (1) shows the condition that the 96-bit current block key A is stored, among 
this drawing. The following block key B is stored in (2). This (1) and (2) are recorded 
on the additional information area of the block in the same truck. (3) is packed data 
recorded on the truck with which the block key switched to B. In this case, the block 
key B has also reversed the key flag in the current lock of key attribute information 
"0" again. Furthermore, the key C which uses (4) for a degree is stored. (3) And (4) is 
recorded on a truck as packed data in the same truck. 

[0059] There is also the approach of storing in the format information 45 shown in 
above-mentioned drawing 14 as a storing location of the key flag which shows the 
updating timing of a block key besides storing in the pack of additional information 47, 
or the block information 46. 

[0060] As mentioned above, although key information is recorded on a tape, it is 
considering as the break eye of n truck (this example six trucks) which is the unit of 
addition of the C2 above-mentioned parity as timing which switches a block key, and 
at the time of playback, the operation of C2 parity is attained and the data reliability 
of key information improves. 

[0061] Moreover, although the information which shows the timing by which a block 
key is updated was recorded as a key flag in the above example By synchronizing the 
value of the track address 32 shown in above-mentioned drawing 1 1 , or the group 
number 31, the period of the operation of C2 parity, and the timing of updating in 
record digital-disposal-circuit 102a of drawing 2 Even if it does not record especially 
a key flag, it is also possible to detect the timing of renewal of the key information at 
the time of playback with the value of this track address 32 or the group number 31. 
For example, in record digital-disposal-circuit 102a of drawing 2 , a track address 32 
repeats the value of 0 to 5 for every one truck, and makes six trucks of the values 0- 
5 the unit of addition of the C2 above-mentioned parity. And a value updates and 
records a block key in the data code circuit 1 1 5 to the timing set to 0 from 5. What is 
necessary is to detect the timing to which the value of this track address 32 is set to 
0 from 5, and just to update the key in the data decoder circuit 1 16 in regenerative- 
signal processing circuit 102b of drawing 2 , in the time of playback. Furthermore, in 
updating a long period, in case the value of a track address 32 is set to 0 from 5 using 
the group number 31, 1 **** of the group numbers 31 is carried out, and by making it 
repeat the value of 0 to 15, it is the unit of 96 trucks and it becomes possible to 
detect the timing of renewal of the break eye of the unit of addition of C2 parity 
moreover. 

[0062] Drawing 18 is the example of a concrete configuration of the hour entry 25 (4 
bytes = 32 bits) of drawing 13 , and shows a key flag and other approaches of code 



flag storing. Here, it is the code flag (1 bit) which is 22-bit information as a hour entry 
251, and shows whether, as for the key flag (1 bit) of the above-mentioned [ 252 L 
and 253, consecutive packet data are enciphered, for example. At the time of record, 
the input/output control circuit 1 19 of drawing 2 stores "0", when consecutive 
packet data are enciphered by the code flag 253 with the hour entry 251 which is a 
time stump and "1" is not enciphered, and it stores in the key flag 252 at it the key 
flag of the packed data which store the above-mentioned key information 
corresponding to consecutive packet data. At the time of playback, in the 
input/output control circuit 1 1 9 of drawing 2 , while removing the hour entry 25 added 
at the time of record and outputting to the data decoder circuit 1 1 6, the code flag 
253 and the key flag 252 are supplied to the data decoder circuit 1 16, and actuation 
of the data decoder circuit 116 is controlled. 

[0063] Drawing 19 is the block diagram of the data decoder circuit 1 16 of drawing 2 . 
1 161 — a packet data input terminal and 1167 — a packet data output terminal, and 
1 1 63a and 1 1 63b — a data key input terminal and 1 1 63c — for a block processing 
circuit and 1 1 64, as for a decoder, and 1 1 68a and 1 1 68b, a key schedule circuit and 
1165 are [ a processing-mode selection-signal input terminal, and 1162 and 1166 / a 
data key selection-signal input terminal and 1 1 63d / a data key register and 1 169 ] 
data key selectors. The data decoder circuit 116 is decrypted and outputted by the 
packet data unit inputted with the data key defined beforehand. 
[0064] The block cipher which realizes decode processing by making into a unit the 
block which consists of two or more bits is used for a decoder 1 165. 
[0065] The packet data inputted from the input terminal 1 161 are divided into the 
block C which consists of two or more bits like the data code circuit 1 15, and a 
sequential decryption is carried out in a decoder 1 165, as a result, Block P is 
outputted, and in the block processing circuit 1 1 66, each block is returned to the 
format of packet data, and outputs it to an output terminal 1 1 67. Here, from a control 
circuit 104, the data key which is a key for a decryption is inputted from the data key 
input terminals 1 163a and 1 163b, and is memorized by the data key registers 1 168a 
and 1 168b. For example, the data key which switches the present data key to data 
key register 1 1 68b at a degree is made to record on data key register 1 1 68a. 
[0066] Moreover, from 1 163d of processing-mode selection-signal input terminals, the 
code flag 253 detected from the input/output control circuit 109 is inputted, and the 
mode of the decode actuation by the decoder 1 165 and the mode passed without 
doing anything is determined. Furthermore, from data key selection-signal input 
terminal 1 163c, the key flag 252 detected from the input/output control circuit 109 is 
inputted, and the data key chosen by the data key selector 1 169 is outputted. The 
selected data key is changed into the sub keys KA and KB in the schedule circuit 
1 1 64, and is supplied to the code machine 1 1 65. 

[0067] Here, if the code flag detected in the input/output control circuit 119 of 
drawing 2 or a key flag changes, it will be interlocked with and selection of the mode 



of operation of the data decoder 1 16 and a data key will be performed. 
[0068] As mentioned above, the existence of encryption in a packet data unit, 
distinction of key information, and decode processing are realizable by adding a code 
flag and a key flag to each packet data. 

[0069] In addition, there is also the approach of storing in the approach of storing in 
the 2nd byte of the pack which stores the key information shown in drawing 15 as a 
storing location of the code flag which shows whether it is enciphered or not or the 
format information 45 shown in above-mentioned drawing 14 , and the block 
information 46. 

[0070] When packet data are enciphered by storing a code flag in the format 
information 45 or block information 46 grade when for example, a code flag shows "1" 
namely While considering actuation of the data decoder circuit 1 16 as decode 
actuation, acquire key information from the pack which stores the key information on 
additional information 47, and when a code flag is "0" Simplification of control action 
in case packet data are not enciphered can be attained by making it output actuation 
of the data decoder circuit 1 16 as it is without decoding. Moreover, by the approach 
of storing a code flag in the pack which stores key information, when "0", i.e., packet 
data, is not enciphered for the code flag, the block key information after the 3rd byte 
of the pack is not stored. 

[0071] In addition, it can also distinguish whether it is enciphered by the existence of 
a pack which stores key information, without using a code flag. 
[0072] Drawing 20 is the block diagram of the digital recording regenerative-signal 
processing circuit 102 which consists of record digital-disposal-circuit 102a of 
drawing 2 , and regenerative-signal processing circuit 102b. The memory control 
circuit which generates the address which 400 follows a memory circuit, and 401 
follows the control circuit 104 of drawing 2 , and controls a memory circuit 400, In 402, 
C2 parity arithmetic circuit and 403 follow CI parity arithmetic circuit, and 404 
follows the content of setting out from said control circuit 1 04. ID information at the 
time of record, Addition of additional information, such as sub-code generation, 
format information, block information, and key information, And the additional 
information processing circuit which performs acquisition of additional information, 
such as ID information at the time of playback, a sub-code, format information, block 
information, and key information, etc., and 405 are strange demodulator circuits which 
perform modulation processing at the time of record, and recovery processing at the 
time of playback. In this example, since the data of six trucks are needed in order to 
perform C2 parity operation as an example, a memory circuit 400 shall be equipped 
with the capacity which stores the data for at least 6 trucks. 

[0073] At the time of record, it is set as a record condition by the control circuit 104 
of drawing 2 through terminals 41 1 and 413. The packet data enciphered in the data 
code circuit 1 15 of drawing 2 are inputted from a terminal 410, and are stored in a 
memory circuit 400 according to the control signal of the memory control circuit 401. 



After data required for C2 parity operation are stored, it is serially read from a 
memory circuit 400, it is inputted into C2 parity arithmetic circuit 402, and a 
predetermined operation is performed. The result of an operation obtained in C2 
parity arithmetic circuit 402 is accumulated in a memory circuit 400. On the other 
hand, through a terminal 413, according to setting out from the control circuit 104 of 
drawing 2 , packed data, such as key information corresponding to the key of the 
inputted encryption packet data, are generated, and it is accumulated in a memory 
circuit 400 in the additional information processing circuit 404. it is reading from a 
memory circuit 400 including key information etc. so that said record block carried 
out may furthermore be constituted — C1 parity is added to the data carried out in 
C1 parity arithmetic circuit 403, and they are inputted into the strange demodulator 
circuit 405. The signal by which modulation processing of predetermined was carried 
out by the strange demodulator circuit 405 is outputted through a terminal 414, and is 
recorded on a tape 1 1 1 through the record playback amplifier 1 1 6 of drawing 2 , and a 
rotary head 1 00. 

[0074] Drawing 21 is drawing showing the timing of signal processing at the time of 
data-logging initiation. The packet data inputted from the data encryption circuit 1 15 
and drawing 21 (b) drawing 21 (a) The data key used when the data encryption circuit 
1 15 was encryption, and drawing 21 (c) In accordance with 6 truck unit configurations 
of the C2 above-mentioned parity 43, C2 parity operation cycle (this example six 
trucks) in C2 parity arithmetic circuit 402 of drawing 20 is shown, and drawing 21 (d) 
shows the record signal recorded on a tape 1 1 1 through a rotary head 100. In the 
example of drawing 21 , the block key A is beforehand generated before the time 
amount t1 to which a recording start is set, the data key Ka is calculated, and the 
data encryption circuit 115 is supplied. Moreover, record digital-disposal-circuit 102a 
controls a front [ time amount / t1 / to which a recording start is set ] to consider 
that he has no ****** packet to an input signal, and to perform record signal 
processing. Thereby, even if a recording start is set as time amount tO, the operation 
of C2 parity to the data of a period pO becomes possible. 

[0075] C2 parity operation cycle sO of the input data when making it a recording start 
by time amount tO is completed, and the control circuit 104 of drawing 2 outputs and 
( drawing 21 (d)) controls a record signal from the head which is n truck (this example 
six trucks) which constitutes said 2nd error correcting code. Moreover, a data key is 
updated in the operation cycle of this C2 parity. For example, the block key B is 
generated before time amount t2, the data key Kb is calculated, the data encryption 
circuit 1 15 is supplied, and a data key is switched to Kb in the data encryption circuit 
1 15 at the event of time amount t2. Usually, a time delay produces the data 
encryption circuit 1 15 from a packet entry of data before an output for the 
processing. Then, the data key supplied to the data encryption circuit 1 15 is switched 
to Kb at the event of the data time delay quota produced when the data encryption 
circuit 1 15 carries out encryption processing of the packet from time amount t2. Or 



from the packet data with which the data key was switched, you may postpone to 
processing of the following operation cycle. Although excessive data are recorded on 
a head part in this example, it is not based on the timing of the time amount t1 made 
into a recording start, but C2 parity is added to the signal which should be recorded, 
and it can record per [ above-mentioned ] C2 parity operation cycle. Moreover, since 
it considers that a part for data division with an excessive head has no packet and 
record processing is carried out at the time of playback, it is only used for C2 parity 
operation, and is not outputted. 

[0076] At the time of record termination, it controls by said control circuit 104 to 
perform record actuation to the tape 1 1 1 of said record regenerative-signal 
processing circuit 102a by the operation cycle (this example six trucks) conclusion of 
C2 parity calculated using the data of a multiple track. Since it is not based on the 
change timing of a recording start and record termination, but C2 parity is altogether 
added to the record data on a tape 1 1 1 with this control system, key information is 
updated per operation cycle of C2 parity and packet data are enciphered, at the time 
of playback, it is reproducible per C2 parity operation cycle, and since C2 parity 
operation is attained, the data reliability of key information also improves. 
[0077] Drawing 22 is drawing showing the key information on the tape 1 1 1 of drawing 
2 . 1111-1117 are the recording tracks shown per 6 trucks which are C2 parity 
operation cycle among this drawing. In the case of this drawing, the packed data even 
whose recording tracks 1111-1113 even the block key A and recording tracks 111 4 — 

1116 are the packet data with which it was enciphered based on the block key B, and 
the key information corresponding to them are stored. Moreover, a recording track 

1 1 17 is a truck recorded without being enciphered. The enciphered truck and the 
truck which is not enciphered are able to be intermingled on the same tape, as shown 
in this drawing. Although every mxn trucks (m is one or more integers and n is 6 at 
this example), such as 48 trucks and 96 trucks, the one whole program, etc. are 
considered, as for the renewal of key information, a key switches, and the boundary 
line of an eye or the enciphered truck, and the truck which is not enciphered is a 
break eye of C2 parity operation cycle (this example six trucks). 

[0078] In the above, the actuation in the case of record was explained. Here, although 
it is also possible to record key information on a sub-code field (7 of drawing 9 ), key 
information is stored in the part of the header (44 of drawing 1 2 ) of each block, and 
rewriting of only the key information by postrecording etc. becomes difficult by 
recording on the data storage area on each truck (7 of drawing 9 ). Therefore, it is 
effective in the ability to prevent disappearance of key information, and not alter only 
key information intentionally, and not perform cryptocommunication intentionally. 
[0079] Next, the playback approach from a tape is described. 

[0080] In the digital recording regenerative-signal processing circuit 1 02 of drawing 
20 , it is set as a playback condition by the control circuit 104 of drawing 2 through 
terminals 41 1 and 41 3 at the time of playback. After recovery processing of the 



regenerative signal which was reproduced by the rotary head 100 from said tape 111, 
and was inputted from the terminal 414 is carried out in the strange demodulator 
circuit 405, C1 parity operation is performed in C1 parity arithmetic circuit 403, error 
detection and its correction are performed, and C1 parity result of an operation is 
also accumulated in a memory circuit 400 together. After data required for C2 parity 
operation are stored, according to the control signal of the memory control circuit 
401, it is serially read from a memory circuit 400, and is inputted into C2 parity 
arithmetic circuit 402. In C2 parity arithmetic circuit 402, it calculates by the above- 
mentioned data and detection of an error, the data which carried out correction 
processing, and C2 parity result of an operation are again accumulated in a memory 
circuit 400. 

[0081] Data are read from a memory circuit 400 in predetermined sequence on the 
basis of the timing signal inputted through a terminal 412 from the timing generation 
circuit 105 of drawing 2 , and only data without an error are outputted to the 
input/output control circuit 1 19 of drawing 2 from a terminal 410 with reference to 
the result of an operation of said C1 parity and C2 parity. On the other hand, in the 
additional information processing circuit 404, key information, a sub-code, etc. are 
acquired from the data read from the memory circuit 400, and it sends out to the 
control circuit 104 of drawing 2 through a terminal 413. Then, an exclusive OR with 
the device key from ejection and the device key generator 1 17 is taken for Kp, Hash 
Function 121 is calculated, a data key is obtained from the operation shown by 
drawing 8 , i.e., the key information acquired by playback, and it outputs to the data 
decoder circuit 1 1 6 of drawing 2 . This data key is the same as the data key used at 
the time of record, and the packet data of a basis can be correctly obtained in the 
data decoder circuit 1 1 6. 

[0082] Drawing 23 is drawing showing the timing of signal processing at the time of 
data playback of this invention. Drawing 23 (a) shows the packet data with which the 
regenerative signal and drawing 23 (b) which are reproduced from a tape 1 1 1 through 
a rotary head 100 show the operation cycle (this example six trucks) of the C2 
above-mentioned parity, and drawing 23 (c) is outputted from the input/output 
control circuit 1 1 9, and drawing 23 (d) shows the data key supplied to the data 
decoder circuit 1 16 of drawing 2 . In the additional information processing circuit 404, 
the key information KpC used in this cycle is detected in the operation cycle s3. The 
data key Kc obtained by this KpC by the above-mentioned operation is memorized by 
the above-mentioned data key register 1163a, and the data key selector 1169 is also 
chosen so that the data key Kc of data key register 1 163a may be outputted. 
[0083] Next, in the operation cycle s4, if it is detected that the key information KpD is 
used, it will ask for the data key Kd by the above-mentioned operation, will make data 
key register 1 163b memorize beforehand, will control the data key selector 1 169 by 
timing of time amount t3, and will switch to the data key Kd of data key register 
1 1 63b. By the above approach, playback actuation while updating a data key is 



attained. 

[0084] Moreover, bond record is attained, without spoiling the data reliability of the 
key information on the truck in front of additional record by starting record from the 
break eye of the addition unit of C2 parity on a tape [ finishing / record / already ], 
when carrying out additional record. 

[0085] in addition, as an approach of distinguishing, whether there is any paddle with 
which packet data are enciphered Since the synchronous cutting tools 501 who 
showed by drawing 4 are usually fixed data, in regenerative-signal processing circuit 
102b, detect this synchronous cutting tool, and when it is able to detect, for example 
When it is not able to switch and detect to the function passed without carrying out 
any packet data into which the data decoder circuit 1 16 of drawing 2 is inputted By 
performing actuation which detects the key information in a switch and additional 
information area for the data decoder circuit 1 16 of drawing 2 in actuation of a 
decode function It becomes detectable also when it is the tape on which the truck 
which enciphered packet data and was recorded at the time of record, and the truck 
recorded without enciphering are intermingled. 

[0086] Moreover, also with the software tape currently recorded beforehand, by the 
approach which explained above, it becomes creation of a software tape, and 
reproducible, and protection of the packet data on a tape can be realized. 
[0087] Although the above showed the example in which the present block key is 
stored in the recording track, the operation of a data key must be performed within 
the 1 operation cycle of C2. When the operation of a data key does not meet the 
deadline within the 1 operation cycle of C2, as mentioned above, it is recording the 
present block key and the following block key in a recording track, and can set in 
quest of the following data key beforehand. 

[0088] Drawing 24 is other block diagrams of the digital signal record regenerative 
apparatus 200 of drawing 1 . 121 are a digital interface circuitry which realizes 
protocols, such as a high-speed digital bus interface like IEEE1394, among this 
drawing, and 122 which has the function to transmit data to a high speed is a digital 
interface bus, maintaining the time interval of the inputted packet data. 123 is the 
code/decoder circuit for protecting the digital data transmitted in the digital interface 
122 top, and decrypts the digital data which enciphered packet data, and transmitted 
on the digital interface bus 122, or was received. 124 is a control circuit like a 
microprocessor and controls the digital interface circuitry 121, and the code/decoder 
circuit 123. 

[0089] At the time of record, in the digital interface circuitry 121, predetermined 
packet processing is performed, and the enciphered digital data which has been 
transmitted in the digital interface bus 122 top is decoded to the original packet data 
in a code / decoder circuit 123, and is outputted to the I/O circuit 107. Then, as the 
above-mentioned explained, packet data are enciphered in the data code circuit 115, 
and it records on a tape 1 1 1. At the time of playback, the reproduced packet data are 



decrypted in the data decoder circuit 1 16, and from the I/O circuit 107, it outputs to 
a code / decoder circuit 123, it enciphers in a code / decoder circuit 123, and 
outputs to the digital interface bus 122 from the digital interface circuitry 121. 
According to this, protection of the both sides of the packet data on a tape and the 
packet data on a digital interface bus is realizable. 
[0090] Next, the example in an optical disk is explained. 

[0091] Drawing 25 is the block diagram of the file currently recorded on the disk. 601 
is a lead-in groove field and various parameters are stored. 602, 603, and — are 
program 1 field, program 2 field, and — , and a program different, respectively etc. is 
stored in each program field. 

[0092] Drawing 26 is the block diagram of one program field, for example, program 1 
field. A program field consists of two or more units, and carries out piece storing of 
the sequence which is one unit of the digital compression video signal later mentioned 
to each of this unit, for example. 

[0093] the intra into which drawing 27 was compressed per frame of a digital 
compression video signal — prediction [ data / frame data and / of the frame of 
order ] — using — difference — it is the relation of the INTAFUREMU data which 
compressed only information. 621 — intra — a frame and 622 are INTAFUREMU. a 
digital compression video signal — the frame of a predetermined number, for example, 
15 frames, — one sequence — carrying out — the head — intra — a frame 621 — 
carrying out — the remaining frames — intra — it is considering as INTAFUREMU 
622 compressed using the prediction from a frame 621. of course, except for a head - 

- intra — you may make it arrange a frame 621 

[0094] Drawing 28 is the configuration of a digital compression video signal. The 
picture header to which 623 is added per frame, and 624 are sequence headers added 
per sequence. The sequence header 624 is constituted by information, such as a 
synchronizing signal and a transmission rate, the picture header 623 — a 
synchronizing signal and intra — it is constituted by the identification information of a 
frame or INTAFUREMU etc. Usually, the die length of each data changes with amount 
of information. One sequence is stored in the one above-mentioned unit. 
[0095] Each unit of above-mentioned drawing 26 is constituted by two or more data 
sectors. 

[0096] Drawing 29 is the block diagram of each data sector. 631 — ID information — 
4 bytes and 632 — the parity for error detection correction of the ID information 631 

— 2 bytes and 633 — with management data, 6 bytes and 634 consist of user data, 
and 2048 bytes and 635 are constituted from 4 bytes by the parity for error detection 
correction of the user data 634. Among these, the digital compression video signal 
shown by drawing 28 is divided and stored in user data 634. In addition, a digital 
compression speech compression signal is also divided and is stored in user data 634. 
The one above-mentioned unit is the meeting of the data sector in which the digital 
compression video signal and the sound signal were stored, respectively. 



[0097] Drawing 30 is the block diagram which added the error correcting code added 
in case a data sector is recorded on a disk. First, a data sector is divided into 1 72 
bytes and 10 bytes of parity [ a part of] 637 for the 1st error detection correction (a 
part of C1 parity parity 637) is added to it. Furthermore these n data sectors (for 
example, this example 16 pieces) are collected, and 16 parity 636 (C2 parity 636) for 
the 2nd error detection correction is shortly added to 192 bytes of a line writing 
direction. 10 bytes of C1 parity [ a part of] 637 is added also to C2 obtained parity 
636. 

[0098] Drawing 31 is the block diagram of the digital signal record regenerative 
apparatus which used the optical disk as a record medium. The record digital disposal 
circuit to which 701 perform an optical disk among this drawing, and, as for an optical 
pickup and 703a, 702 performs generation of the record signal at the time of record 
etc., The regenerative-signal processing circuit where 703b performs the recovery of 
the regenerative signal at the time of playback etc., a control circuit [ like a 
microprocessor ] whose 704 is, A spindle motor and 706 705 The rotational speed of 
an optical disk 701, and the location of an optical pickup 702, The servo circuit which 
controls a focus, the data code circuit at the time of digital signal record of the term 
configuration as drawing 6 with 709 [ same ], The data decoder circuit at the time of 
digital signal playback of the configuration as drawing 19 with 710 [ same ] and 71 1 
The device key generator which generates the device key which is the basis of the 
data key which supplies a digital signal to the data code circuit 709 or the data 
decoder circuit 710 a code or in case it decodes, The disk key generator which 
generates the disk key whose 712 is another basis of a code or the data key at the 
time of decoding about digital information, As for the block key generator by which 
713 generates the block key a code or whose data key at the time of decoding is 
another basis further about digital information, and 719, a digital interface circuitry 
and 720 are input/output terminals. 

[0099] At the time of record, digital signals, such as a digital compression video signal 
divided into the format of the user data 634 of the data sector of drawing 29 , are 
inputted into the digital interface circuitry 719 from an input/output terminal 720. In 
the data code circuit 709, with the data key generated in a control circuit 704 based 
on the key generated by the device key generator 71 1, the disk key generator 712, 
and the block key generator 713, the inputted digital signal enciphers the inputted 
digital signal, and outputs this to record digital-disposal-circuit 703a. In record digital- 
disposal-circuit 703a, ID631 of drawing 29 , parity 632, management data 633, and 
parity 635 are added to the inputted digital signal of user data format, and it is made 
the format of a data sector. Next, although C1 parity 637 of drawing 30 and C2 parity 
636 are added by making n data sectors into a unit (this example 16 pieces) and not 
being illustrated further, predetermined rearrangement and a header are added, 
modulation processing is performed, and it is recorded on an optical disk 701 through 
an optical pickup 702. 



[0100] Drawing 32 is the example of generation of the data key supplied to the data 
code circuit 709, for example, these generation is performed in the control circuit 704 
of drawing 31 . The device key generator 71 1 has memorized the key information on 
the 96-bit immobilization defined beforehand. The disk key generator 712 and the 
block key generator 713 are random number generators made to generate a 96-bit 
random number by the commanders 7121 and 7131 from the control circuit 704 of 
drawing 31 . As for 721 and 722, a 96-bit EXCLUSIVE-OR-operation machine and 723 
are Hash Function computing elements. First, a hash operation is made with the Hash 
Function computing element 723, and, as for a block key, 56 bits of the result are 
supplied to the data code circuit 709 of drawing 31 as a data key. Moreover, an 
exclusive OR is taken with a 96-bit disk key and the EXCLUSIVE-OR-operation 
vessel 722 (henceforth the key information Kr), and a 96-bit block key is sent to 
record digital-disposal-circuit 703a of drawing 31 , and is recorded on an optical disk 
701. Furthermore, an exclusive OR is taken with the EXCLUSIVE-OR-operation 
vessel 721 (henceforth the key information kd), and a disk key and a device key are 
sent to record digital-disposal-circuit 703a of drawing 31 , and are recorded on an 
optical disk 701 through an optical pickup 702. 

[0101] Here, by generating the commander 7131 from the control circuit 704 of 
drawing 31 in a certain time interval, repeating generation of the data key by the 
above-mentioned operation, and performing it, a sequential change of the data key 
can be made and it becomes possible to raise the safety of the data on an optical 
disk. Moreover, a commander 7121 makes it generate once in the case of one record 
actuation. Or in case it records on an empty optical disk first, it is made to generate 
only once and kd is recorded, from the next record actuation, the above-mentioned 
key information kd on an optical disk is once reproduced, and there is also a method 
of taking a block key and an exclusive OR using the disk key obtained by taking a 
device key and an exclusive OR, and acquiring the key information kr. Furthermore, 
the key information kd is beforehand recorded in the manufacture process of an 
optical disk, the kd is reproduced before record actuation, without using the disk key 
generator 712, and there is also a method of obtaining a disk key. The key information 
kd is recorded on the lead-in groove field 601 of drawing 25 . 

[0102] The key information kd is reproduced first, in the case of playback, a disk key 
is obtained by taking an exclusive OR for the key information kd and a device key, an 
exclusive OR is taken for the key information kr reproduced further and the obtained 
disk key at it, a block key is obtained, and the data key inputted into the data decoder 
circuit 710 of drawing 31 is obtained by calculating Hash Function 723. 
[0103] In drawing 31 , while the regenerative signal reproduced from the optical pickup 
702 is inputted into regenerative-signal processing circuit 703b and performing 
recovery and error detection correction in regenerative-signal processing circuit 703b 
in the case of playback, the digital signal of the format of the user data 634 of drawing 
29 is outputted to the data decoder circuit 710. In regenerative-signal processing 



circuit 703b, playback of a disk key and block key information is also performed, and it 
sends to a control circuit 704. In a control circuit 704, the above-mentioned data key 
playback is calculated and the data decoder circuit 710 is supplied. In the data 
decoder circuit 710, the digital signal from regenerative-signal processing circuit 703b 
is decoded, and it is outputted from an input/output terminal 720 through the digital 
interface circuitry 719. 

[0104] In addition, when the digital signal to record does not need to be protected, 
you may record on an optical disk as it is without enciphering. 

[0105] Drawing 33 is the block diagram of the management data 633 of drawing 29 . 
The above-mentioned key information kr is stored in this management data 633. The 
key sequence number which shows that the code flag which shows whether the user 
data whose 6341 is the data sector in which this management data 633 is stored are 
enciphered, the data effective flag with which the key information for which 6342 is 
stored in this management data shows validity or an invalid, and 6343 have 
consecutive management data when the key information kr cannot store in one 
management data 633, and 6344 are the key information kr. 

[0106] Drawing 34 is drawing showing how to store the key information kr in the field 
of the management data 633 of drawing 29 . In this example, the 64-bit above- 
mentioned key information is stored for the management data of 16 data sectors (the 
data sector 0 - data sector 015) which are the addition units of C2 parity 636 of 
drawing 30 as one unit. The 96-bit key information kr is divided and stored in three 
management data krO, kr1, and kr2. In that case, "1" 1" which shows that the code 
flag 6341 is enciphered indicates it to be that a data effective flag is effective stores 
2, 1, and 0 in three management data in order again, and the key sequence number 
6343 shows that it is the last of division of 0. These are repeatedly stored in 16 
management data. However, since the last management data becomes odd, "0" which 
shows that a data effective flag is invalid is stored. 

[0107] As mentioned above, key information is recorded on an optical disk. At this 
time, key information is updated considering 16 pieces or the data sector of that 
integral multiple as a unit. Although it is possible to perform renewal of this key 
information for every (for m to be one or more integers and for n to be 1 6 at this 
example) mxn data sectors, such as 64 data sector and a 128 data sector, a key 
switches and an eye or the boundary line of the existence of encryption is a break 
eye of the addition unit (this example 16 data sector) of C2 parity. By this, the 
operation of C2 parity is attained at the time of playback, and the data reliability of 
key information improves. 

[0108] In addition, record digital-disposal-circuit 703a and regenerative-signal 
processing circuit 703b perform actuation of the digital recording regenerative-signal 
processing circuit 102 of drawing 20 , and same actuation. However, the addition unit 
of C2 parity turns into n data sector unit (this example 16 data sector). 
[0109] Drawing 35 is other block diagrams of the digital signal record regenerative 



apparatus which used the optical disk as a record medium. In this example, it is an 
example in the case of carrying out record playback of the fixed-length packet of the 
digital image compression signal shown in drawing 3 at an optical disk 701. Among 
drawing 35 ,717 are a digital interface circuitry which realizes protocols, such as a 
high-speed digital bus interface like IEEE1394, and they have the function to transmit 
data to a high speed, maintaining the time interval of the inputted packet data. 718 is 
a digital interface bus. 715 is the code/decoder circuit for protecting the digital data 
transmitted in the digital interface 718 top, and decrypts the digital data which 
enciphered packet data, and transmitted on the digital interface bus 718, or was 
received. 716 is a control circuit like a microprocessor and controls the digital 
interface circuitry 717, and the code/decoder circuit 715. The sector conversion 
circuit to which 707 picks out packet data from conversion or user data for packet 
data to the user data of a data sector, and 708 are input/output control circuits 
which perform the output control of the time stump processing to the packet data at 
the time of record, and the packet data at the time of playback. 
[01 10] At the time of record, predetermined packet processing is performed to the 
enciphered digital data which has been transmitted in the digital interface bus 718 top 
in the digital interface circuitry 717, and it decodes to the original packet data in a 
code / decoder circuit 715, and outputs to the I/O circuit 714. Then, packet data are 
enciphered in the data code circuit 709, and a time stump is given to the packet data 
inputted in the input/output control circuit 708, and it outputs to the sector 
conversion circuit 707. The inputted packet data are changed into the format of the 
user data of the above-mentioned data sector in the sector conversion circuit 707. 
The digital signal changed into the format of user data is recorded on an optical disk 
701 through record digital-disposal-circuit 703a and an optical pickup 702. 
[01 1 1] Therefore, said key information is recorded on the predetermined field with 
said digital signal enciphered with the key obtained by carrying out a predetermined 
operation to key information on the optical disk 701. Moreover, said digital signal 
comes to have the packet format of predetermined length. Furthermore, said key 
information is updated at intervals of predetermined, and is recorded on the 
predetermined field. Furthermore, the conversion digital signal changed with two or 
more kinds of keys and said key are recorded. 

[01 12] At the time of playback, the packet data with which output timing was 
controlled through an optical pickup 702 and record digital-disposal-circuit 703a 
based on the time stump to which packet data were added in ejection and the 
input/output control circuit 708 in the sector conversion circuit 707 at the time of 
record from the reproduced user data, and the time stump was removed are 
outputted. Furthermore, in the data decoder circuit 710, the reproduced packet data 
are decrypted, and from the I/O circuit 714, it outputs to a code / decoder circuit 
715, it enciphers in a code / decoder circuit 715, and outputs to the digital interface 
bus 718 from the digital interface circuitry 717. 



[01 13] Drawing 36 is the block diagram of the packet data stored in the user data 634 
of the data sector of drawing 29 changed by the sector conversion circuit 707 of 
drawing 35 . Two or more fixed-length packets of a digital image compression signal 
are stored. In the input/output control circuit 708 of drawing 35 , 4 bytes of hour 
entry 642,644 and — are added to each packet 643,645 and — . When a data sector is 
2048 bytes, ten packets to which the hour entry was added can be stored. The 
packet to which the hour entry was added does not need to be stored continuously, 
and may have a free space on the way. Moreover, the break eye of a packet can be 
easily distinguished by adding a packet header 641. 

[01 14] Also in this example, it is considering as the break eye of n data sector (this 
example 16 data sector) which is the addition unit of this C2 parity as a boundary line 
of the timing which switches the above-mentioned key information, or the existence 
of encryption, and the operation of C2 parity is attained at the time of playback, and 
the data reliability of key information improves. 

[01 1 5] Drawing 37 is each hour entry 642,644 of drawing 36 , and the block diagram of 
— . The code flag 651 is a flag which shows whether the packet is enciphered or not, 
and a key flag is a flag which shows with which key it is enciphered, when this packet 
is enciphered. For example, the value which increases every [ 1 ] with 0, 1, 2, and 3 
whenever a key is updated can be taken being able to use this flag as 2 bits, and the 
key which corresponds for every packet can be specified by storing the same flag 
also in the management data of drawing 29 . These flags may be stored in the above- 
mentioned packet header 641. According to this approach, it becomes possible for 
every packet to update a key to arbitration. 

[0116] In addition, in the above example, although record playback with a magnetic 
tape and an optical disk was explained, even when carrying out record playback, it can 
apply to a magnetic disk and all other record media, such as semiconductor memory, 
similarly. 

[0117] In the case of the above-mentioned semiconductor memory, a switch of 
whether key information switches or enciphers or not to carry out is good to carry 
out by the break eye of the address which is one unit of record of semiconductor 
memory. 

[01 18] Moreover, this example applies this invention to the system which enciphers a 
digital signal with a key. However, this invention is not limited to this example and can 
be applied also to the system by which a digital signal is scrambled by the keycode. 
That is, this invention is applicable to all the systems processed so that it may be 
changed from the clear condition that a digital signal is from the first, at least. 
[0119] 

[Effect of the Invention] In the digital signal recording device which records or 
reproduces a digital signal on a record medium according to this invention, a 
regenerative apparatus, and a record medium at the time of record With the key 
obtained by performing a predetermined operation to key information, a digital signal is 



enciphered, with said key information, it records on a record medium, and the 
reproduced digital signal is decrypted and outputted to said key information 
reproduced from the record medium with the key obtained by performing said 
predetermined operation at the time of playback. By the above, even if it acquires the 
key information on a record medium since said key is not obtained unless said 
predetermined operation is performed, in the case of playback, it is difficult to decode 
the digital signal enciphered using it, and the copyright of the digital signal on a record 
medium can be protected at it. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram which contains a digital broadcast receiver and a 
digital signal record regenerative apparatus in the example of this invention. 
[Drawing 2] It is the block diagram of the digital signal record regenerative apparatus 
200 of drawing 1 . 

[Drawing 3] It is the block diagram of the packet of a digital image compression signal. 
[Drawing 4] It is the block diagram of the packet header 306 of drawing 3 . 
[Drawing 5] It is the block diagram of the signal chosen from the transmission signal 
and transmission signal of digital broadcast. 

[Drawing 6] It is the block diagram of the data code circuit 1 1 5 of drawing 2 . 
[Drawing 7] It is the block diagram of the code machine 1 1 55 of drawing 6 . 
[Drawing 8] It is generation drawing of the data key in the data code circuit 1 1 5 of 
drawing 2 , and the control circuit 104 which shows the example of generation of the 
data key supplied to the data decoder circuit 1 16. 

[Drawing 9] It is drawing showing the record pattern of one truck of a tape 111. 
[Drawing 10] It is the block diagram of a block of the data storage area 7 of drawing 
9 . 

[Drawing 1 1] It is the block diagram of the ID information 21 on drawing 10 . 
[Drawing 12] It is the block diagram of the data for one truck of the data storage area 
7 of drawing 9 . 

[Drawing 13] It is the block diagram of a block of one packet when recording the 
digital compression video signal transmitted in 1 88 bytes of packet format on the data 
41 of drawing 12 . 

[Drawing 1 4] It is the block diagram of the header 44 of the data storage area 7 of 
drawing 12 . 

[Drawing 15] It is the block diagram of the packed data in the case of storing a block 
key in the field of the additional information 47 of drawing 14 . 



[Drawing 1 6] It is drawing showing the storing approach of a block key. 
[Drawing 1 7] It is drawing showing other storing approaches of a block key. 
[Drawing 18] It is the concrete block diagram of the hour entry 25 of drawing 1 3 . 
[Drawing 19] It is the block diagram of the data decoder circuit 1 1 6 of drawing 2 . 
[Drawing 20] It is the block diagram of the digital recording regenerative-signal 
processing circuit 102 which consists of record digital-disposal-circuit 102a of 
drawing 2 , and regenerative-signal processing circuit 102b. 

[Drawing 21] It is drawing showing the timing of signal processing at the time of data- 
logging initiation. 

[Drawing 22] It is drawing showing the key information on the tape 1 1 1 of drawing 2 . 
[Drawing 23] It is drawing showing the timing of signal processing at the time of data 
playback. 

[Drawing 24] They are other block diagrams of the digital signal record regenerative 
apparatus 200 of drawing 1 . 

[Drawing 25] It is the block diagram of the file currently recorded on the disk. 
[Drawing 26] It is the block diagram of one program field. 

[Drawing 27] the intra of a digital compression video signal — it is drawing showing 
the relation between frame data and INTAFUREMU data. 
[Drawing 28] It is the block diagram of a digital compression video signal. 
[Drawing 29] It is the block diagram of a data sector. 

[Drawing 30] It is the block diagram which added the error correcting code added in 
case a data sector is recorded on a disk. 

[Drawing 31] It is the block diagram of the digital signal record regenerative apparatus 
using the optical disk as a record medium. 

[Drawing 32] It is drawing showing the example of generation of the data key supplied 
to the data code circuit 709. 

[Drawing 33] It is the block diagram of the management data 633 of drawing 29 . 
[Drawing 34] It is drawing showing how to store the key information kr in a 
management data field. 

[Drawing 35] They are other block diagrams of the digital signal record regenerative 
apparatus using the optical disk as a record medium. 

[Drawing 36] It is the block diagram of the packet data stored in the user data 634 of 
the data sector of drawing 29 . 

[Drawing 37] It is the block diagram of the hour entry in the case of adding a code 
flag etc. to the above-mentioned hour entry. 
[Description of Notations] 

7 [ — Data, ] — A data storage area, 20 — A synchronizing signal, 21 — ID 
information, 22 25 [ — Block address, ] — A hour entry, 31 — The group number, 32 

— A track address, 33 41 [ — Block information, ] — Video-signal data, 44 — A 
header, 45 — Format information, 46 47 [ — Capstan, ] — Additional information, 71 

— A packet, 100 — A rotary head, 101 102a — A record digital disposal circuit, 102b 



— A regenerative-signal processing circuit, 104 — Control circuit, 105 — A timing 
generation circuit, 106 — A servo circuit, 107 — I/O circuit, 109 — A timing-control 
circuit, 110 — An oscillator circuit, 115 — Data code circuit, 116 — A data decoder 
circuit, 117 — A device key generator, 118 — Block key generator, 119 — An 
input/output control circuit, 200 — A digital signal record regenerative apparatus, 201 

— Digital broadcast receiver, 203 [ — Interface circuitry, ] — A tuner, 204 — A 
selection circuitry, 205 — A decoder circuit, 206 208 — A control circuit, 1 152 — A 
block processing circuit, 1154 — Key schedule circuit, 1155 — A code machine, 1158 

— A data key register, 1 159 — Data key selector, 1 165 [ — C2 parity arithmetic 
circuit 403 / — C1 parity arithmetic circuit, 404 / — An additional information 
processing circuit, 405 / — A strange demodulator circuit, 551 / — Cipher- 
processing section. ] — A decoder, 400 — A memory circuit, 401 — A memory 
control circuit, 402 701 [ — A regenerative-signal processing circuit 704 / — A 
control circuit, 705 / — A spindle motor, 706 / — A servo circuit, 707 / — A sector 
conversion circuit, 708 / — An input/output control circuit, 709 / — A data code 
circuit, 710 / — A data decoder circuit, 711 / — A device key generator, 712 / — A 
disk key generator, 713 / — A block key generator, 719 / — Digital interface 
circuitry. ] — An optical disk, 702 — An optical pickup, 703a — A record digital 
disposal circuit, 703b 
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By§B8Ht$gtfA7j**u mj£<z>mm*'n?Tmz&&? 

b5ESI<!:buExV SJSuUflWtfAaTS'fV MIBSITMIB 

'J>«K £fc--3©ME«IHi*» RMteSftfcMExV 
5?*/Wl*tJ«C, jftEE»«f*±©Hi;£©Tll«KE» 
r*E»#Si:*il5lfeCt*1M*f*"*x-('S;*;Wi 

&< <k*»— -3a>Hiemra«BRLT^<«MHHi^ 
taEEa#»tts «Emra^#J8#ttEMfftl»E 

« r * * -r s v f ««ai ™»i «*» m be»mh*± 
©ms«)«*t£Ei»r ^>«tsg=s-«s^t ft c £ & r * 
a 1 Etof-c s>* ;i/fl»E«asn. 

ISEGflHMWfc. «Em»«»£#*#ty1B«11M** 

UMG9I5] ttEHHM*¥WI&. *6tC MExVS' 

MEES#Sl*. SuEx-f v>*7U«*6W^fbSnTi/' 
««EteEI8U BS^bL&l/>«£li. BuE«tt#*ES 

S3EE»#«»v lEfExV 5»;H*WHft*ftT^ 

»/ tt- v h Ktt&l LTllCEWfftLklcEftr««Mft* 
«*fcCi*^&T*«#*5E«©xV-7*7l/fl» 
EtlgB. 

[11*317] ffi£ : K©x.<v>'2/l<<S# ; £A*lLT\ PiHW 
7*KWl©«ynm»#*ttiaU SSlCn (ntil 

u SuESS 2 wis y iriEra^K t, w i ©ss y itie^* 
«M LTE8«H*±»cE«T*xV -7*/Hi^IB&£S 



buE»£buExV y*il/«*fl«A*l*ti, buESBTSjE 

x-t y^;ws^*Pi«'fbLTaj73r«Bg«sft#ais 

o©MEti1f**. «#fb**ifcB<IEx-f 
-7* ; l/fl» <fc tt(c« t3EE»«f*±©jfT5£©®«U:E» 
T*E»#«fc*«*fcCfc«««£T*xV-7*il>« 

[fi^JS 8 ] BuE«1t««^#ai*s Rff^^BSiaPHT*^ 
U 

IMW9»ft¥fttt, ME*2©KyiJjElW*f#MlL 
n M 7 9 comtiLtolZV] y BT\ ttE»K**lfc»fctt 
y*5l*«M6*«jl/fcCt*1t«tT*lfSO!l7EttO 
xV5>*JHl«BWW. 

b?EE»#S«s BEr-f 5>*/Uffi*tf B»ffc;!r*lTU» 

MEW 2 CDS* y ITIE13^*ttiKl Lfr-tr 7 * ©wa©E«j 
y BT\ iuEx-r 5?5r;Wi**Wf*fbr*ft x 5!^««iy 

f -7*/Hb#ES£S. 

[HMttSI 0] ES«tt±KE»*ftTl.^xV-7*/U 

B5EEa«f*±©m^<D««tcES**xTL''*'>*< i: 
t— PO«flMlt» MExVS?*;l/fl»i:*?l£TS» 

$.&&£. 

»E«inHi*i 5 A73*tu mxEoaiJifes-a r«*a*r 

BuEatS^ftfcSuExV S^/l/Mtf AftStu tu 

EaTSiTEx-r^^/ufli^^a^bLTaj^-r^a^ 
si. 

2] 'J>it<b*>— oamomm **«*r 
fflEa»£¥fiHi> toEmra^s BuEftfi©«itat6 , « 

stsw. 
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$8<b. BE«1Wi*K«fr**-f5Vf*«aiRrtBft1f 

mm^^mt. 'jHfc<£fc»EM«*ft*aMi«tf 

SijiB«^SS#ISli. A73*ti*:BuESi*.. SuE^-fH 

<I^S£&a. 

hJKSC^WLTfty. 

ME»£#ai** WEtV v> S /Ufl»©*/ \> » h tc« 
|jPLTES*;h.Tl/>*£C3©* fiulB^-f 5 >^*»g'J 

sf*JS 1 3 EtE©xV /l/flreuSSK, 

5] fIEffi£¥Att« ttEE»»#±©WJ£ 
©aSUcE«S tlTV* 1 SOEx-f v"£ /HI* 

l3E»£#a»s UBr-f *J*)\4M9C3&/ Vr v h left 
JjP*nTE^**iTt^i:C:5fl5, SyExV v^/Ufg-S 

»1©«yiTjE»**flllPU SSKn (nli1J-X±© 

aso ■b^^*f&T'*2«)RyrjE^**'WSPL. 85ib 
»2©KyrriEW-^ict>« i ©«ysTiE*s*«-ttijpL 

taEE*JM*±©W«©«*fcE»**i7V*'i>tt< i 
fc-o©«HSi» aEx-f-I^/l/flWtfcSS*-*?* 

aflHHa£#a«fli*.* 



fed i:*^ia<k-r*§i^ 1 7Ett©xV 5?.* /Wl ^B 

IMOI1 9 3 85EH*#S:«s MEE««f»±OIWE 
©IHttfcEaSftTV* E«r* *lfc»E«« 

a*. n£r*aiB««x.. 

JS 1 7 E*07Y 5> * Jl>flH*S£«B. 
[SI5RJS2 0] MEB^#a«s mESB2«)«ySTiE^ 

aa. 

[11*312 1] S5EB*#a«. IMBEaJM*±©Jlf& 
©»SHcE«3r;h.TV*s iuExV S^Hi^tfBg^fb 

«A, ME«a**#«t*» IMBWa? 5 

y, s**tifc«9Ex-< -y^/Kt^ai^'fbLTaj^j-r 

»!LT«iyS»**«IB*«AfcCt*««i:r*«l«fli 
1 7Ett©xV> , *iWI*»£aB. 

[aa?^2 2] nEH£#a». nest 2 on *j mo? 

*§*f\f 1)P L n -te * £ © J*ffi©|Z«] y a T*«J »J & x. 6 ti 
Tf*£C3©, ltEW75yS, H^LTf<«IE 
*«*fcCfc*»«fcT*»^2 lEa©xV5>*jU 

[§8*Jg2 3] 7** S^;U^#E«;*-*xTt^xV 
^UflWEMtfttcfci^Ts 

«1tafcma©*W*ffoT»Sftfc«TaW<b**ifc 
fHB7*-r5>*Jl/fl»fc«iC, fflEWtaJtf, WSOWSE 
ICES* 1^4 C <b «t "T 5 x -f 5^* ; Wl^ES 
!«<*., 

hJBSC*#LT**Ct*»«fr*«ISW«2 3138© 

[||3?3S2 5] MEatS$B^m^HT£»T*tl. 
©«»cEa*tiT^*Ct*»«i:r*BI3WI2 3E 
t8©xV ->^;HS^EH«lf*o 

^©a^ni-r«»ni#ai:, 

WE«*«^Tx-f> f ^;Wl**«»L.» 

5?*;bfli**uj73r*^*at» 

HulB»fc«fctfHuES8S7 r 'rv , ^Jl/«^*Ea«f*l::E» 

a. 
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mzm&Tjv* /limits jzzfmEMZmsEm&frzn 
BuiBs^ss^e^aj^^A^j^ti. bues&xV ->*£ 

[gf5RiS2 8] ItRWBCfiTaftStlftaftx-fS;* 
>U1I^fc«fcViiuESitfEa*ftfcEa&tto 

[3£fE©i¥*fflfcIHfE] 

[000 1] 

Ea»(ttEEa?S*T*xV ^*;Wt*Ea8«> 
mm. dSitflESaWcBL* WfcIBa«f*±©xV5> 

[0 0 0 2] 

[0 0 0 3] ffll^lf. Zxa^WMWi^ §Mi§«M 
PEG (Moving Picture Experts Group) iffi^i^T 

iStg^KxVs^i/Bffift^bU as^raa*-?"/!/ 

£&LT»&T3S'3.x2*tfM5nT^£ t , ~CD5V v 

[0 0 0 4] Sfc, MEffitomiHI?. wsflWEas 
LTti, aaS[x-7*fllL\ r-f^l/TVtt 
»ft£©xV2>*;UM»^b;*ftfc»a«*5KfW« 
flWtxV 5>* Jl/fl»©**EaLW£TS 5t< 5>* 
;U V T R©B8£tfjtA66ftTl^o 

[0 0 0 5] COr^ v^;UttjtSg««<kx-r v>*/l>V 
TRIJ, xVv>'*;l/^>*-7x-XTlfeiSD7*-*l> §11 
LfcxV ^$/l/fiK2l*BaKT*«?y pH&ttez. 

[0 0 0 6] ?etc, ftxVX^-S>n-Fx-r3.?^ffl 

[0007] «SW>1f ftTG&^tlT < *x 

a*1tl!8¥8-5 6 3 5 O^-lcat^SnTLN^o *fc» 
IDiE&Sv^ 7K*fflUftf-f^/l/VTR fc^TWu 
fflljltf s 5-1 7449 6^KEi££*xT^ 

[0 0 0 8] £5K. xV^*/Utt2&gffi«£:x-r^* 
;l/ v T R *k=r4 W Jb-r -7 x -XT*&m Lfcx-r 

P-^X. S42i3§> 1 996^8^ 6 1 7~6 
2 21 (IEEE Transactions on Consumer Electronics, 



Vol. 42. No. 3. August 1996, p617~622 TNewly Devel 
oped D-VHS Digital Tape Recording System for the 
Multimedia Eraj ) lCi¥L< iB^STl"*. 
[0 0 0 9] 

fimmmzr* w ;u v t r mz-ivm Ltz. Ea«<* 

[0 0 10] gtttt. EBNMt±4>xV5'*/l' 

«*©5WHt*fifflr * c <b 

[0 0 1 1 ] 

[Sa^»5*-r^fc460#©] x-fv^Mf 

*t Ea«H*±u:Ea9:;rcU:li£-r*xV v>*/Ufl» 

«WWcW3e<03lll**LT»64ifc«T» x-r 
*;W»*fl»<fcLT, tuESttiNStttK. Ea«<* 
KEaU SiBSlcli, Ea«*xSS£L,fc8uE«ill 
$BK. BuEP/rS©>HS^BgLTif6nrcST\ WSELfc 
xV 5^MS^£«^bl.Tfcb7rr* t , 
[0 0 12] 

[0 0 13] 11 ttxVS>*/l/tta««*4:xV5>*/U 
fll*E»ll^««*$ty«^ET'««o 2 0 0 «x> y 
*/l/fl»EaW£SBs 2 0 1 (ixV v^UStiMgflg 
Si. 2 0 2(i7'>7 1 Xs 2 0 7ti§««|T«5o $/c. 
2 0 3 \tt a -x, 2 0 4 tiSSJRIslg&s 2 0 5 tifc^ll] 
Sgs 2 0 6liO^-7x-XlE]^ 2 0 8tex-r v 1 * 
/l/ttSSSHHU 0 1 Ol^Ot^SfT^MMslBTS 

CCT\ xVv^/Wffi&gfSfc^ 0 1 .tx-fv?*/!/ 
«*H3aS£gB2 0 0ligiJf*©«irrS^*tT^5 

[0 0 14] 12)21*0 1 <OxV S?*/HI4EBll£ttB 
2 0 0©ti§j£EIT;fc*„ EI2tiEBS£affl©SBT** 
**>^ EatH^JSitLTL^traWTfeSo 100 

•> k\ 101 (i+^yx-siv. 1 0 2 at*Ea 

B5©EB(S^©£lS«**T5EBfg^ia8[2lB. 1 0 2 

B« 1 0 4l*Ea»£ : E-KS?cD#Jip;£iT^ fl|7ltt\ 
^<*n^a*y+f©<fc?fc!6iJ«i)[ElB* 10 5BI=lgA 
•y K1 0 0OIs]f5lf©S^i^:5^'r5>^S^SEe 
r*^-T 5 V^SEfiglsJK, 1 0 6«©fi^-y KRtfx- 

7©»y»B*M»-r*-y--<flaB» 1 0 7tti3Bfl» 
(Dxti^tcim^is^tiiti^^xtiitim^ 109 
»*Ea^©^ -c = v ifvmm 9 -r s v ^©jwhik, 
i 1 oi*«»^nv^*±ar*«saiiitt» nmf 

-X 1 1 2«7 , xn^B5^{S^©EaS*IHS. 1 1 
5ttx-r v^l/freEaBt©x— SfBg^lsIKv 1 1 6« 
x>->*;Mi^fS£i%©x-*«^lE]SS> 1 1 7ti, x 
•f /Wf fB^Bg^ifc* LHi«^-r 3 a 1= x - ^ MB 
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bi 1 5&z>^\z : T-z'&^lm s ^ 1 6izm&T2>T- 

«iJ»^t75AHi»J«[5]^^o 
[0 0 15] 7 r -<v>^^^#ff^l^i, /\>*y hJtfxt 

fi^tl^o HlltCfc^T, T>^i~2 0 2T§fg*n 
fcxV^^yl/3^^1^ti. ^a-^2 0 3TitiH**U 
fOt, 2 0 4 T#S&tV ^*/WE*§B*£rtl 

ti, ^0»2 o 5 ^mmcDmmn^m^nr. § 

««S2 0 7tutfi^^n^o SffiflWlCX^V? 

204 icfci^TESlT^y 5>*ii/^tt»flMKBKH- 

0 6^^LTf< v^/UmEflffi^SH 2 0 OOAth 
*Wl08J;y, TVv ? */Wl^ISit2£«2 0 0U:A 

aar*u ebs**. EBLfty-f^iUBSfli 

*0»S*ff3i*B, ^-f5>*/l/fl»EWI£SS112 
0 0T«S*ftfcT>f y*/l/E»WWIM3l?, AiU:rj 
0 8<t*J-<V*-7x-XIs]K2 0 6^ttS*I*tl 
3o -TV*— :7x— ZBIB2 0 eiCAtttitcT-t *J9 
;bffi««WWt*»W:. iSiKlE]B2 0 4. it^[H]B2 0 5 

[0 0 1 6] m 1 CDxV $>*Jl/fl»E»«£*B2 0 0 

0 8«i:yAWn/c:/^7 h^-*CD— SBtfs Affl*J[H] 
B 1 0 7«^LT*WBIBH 0 4fcA*J**l*. M«PB 
Bl 0 /\>*y hx-^^iPStiT^^UHB* 
* USi/ \> 7hr-^(5: liJS'JlcaSS tiT £ fclS^tc J: y 

St- K*WKU EMHIWSislKl 0 2 aSW- 
#Ie]B1 0 6<D»f^-K£R£*r*o ;*lcAiti*jl2lB 

1 0 71*. E»*-*/\"$-y hy-^tx-^flWHBl 
1 SKUWrTSo x-*P§*§-[s]8l 1 STits 

**ti*««-t»i:^*yWl2lBl 0 4lcfcuvc£j£*tx£ 
x-^&K^oT. A**tifcy<4ry hx-^tBWfb 
U CftfcAfflaSRWSBl 1 9KlH2rr*. AtilAM 
1 9Ttis ^SV^JSEIBI 0 5^6<7)B5 
M«ffl€:*><!:tc. A**nft/^v 
^V^SSU C*i*Ettfl»«!S[s]Bl 0 2 a tCttS^J 
? %o ESfl^fflSEB 10 2a T*l*. JOTIeIB 1 0 4 
TWBrStifcEa^-KlcjECT, KyiTiEW* ID 



S^feEax-^flD^fiEftfi^fioEWi^ft^fliL 
T, EHS'VyKI OOlCctVx-yi 1 1 (CE»T* 0 
[0 0 17] S^Riutt. KTWSE 

tiftt^tWBrU H3E*^«iSIhI» 1 0 2 bAtfV-<K 

d^fflsiHia i o 2 isie'vy k i o o * y 
*tifts^fli*«fey, mjHflH»<B*ttk «y«asnjE, 

LT AttiftfHBIslB 1 1 9teffl*rr*. AajAMBIslB 
1 1 *-f5>y£d&EIBl osrsasftft* 

<< 5V^S*<hLT^-<AX^V^lXy»t^/\> 
■y 1 6tetiMrr* 0 x-* 

«41s]Bl 1 6Tti. 7/^Xi«t»1 1 7fc,fcyR 

txttc. MSIeIBI 0 4^fc^T^'?ti^T r ~^^ 
ctoTSfLTs AtB^EBl 0 7tC*^-r^o 
[0 0 18] IB^tJilix Att^S^I 08ctUAW 

nrcESx-^^ u- h ^^*<h lt^-t^ >yw»ig 
B 1 o 9 tc j: y EflnssBonft* -r = v^ww 

L, H^^cti. ^JSEBI 1 OlCcfcy^Ji^tL/c^P 

[0 0 19] mstixV ^«;bmn£HH190/^*y h 
(D*fiEiaT**o 1 8 8 

/W hT«SfiE*nT*>y, 4/W hC0/\°^r^ h^\^^3 
0 6<h, 1 8 4y^h<rj/^>r^ h«S3 0 7tcJ:y«« 

3 0 7<7>»«KBS«tf*l*e ^/c. /\>7h^\'^3 0 
7ti/\°>r^ ht»«<D«S«OlM»c<):y«fiefti%. 
[0 0 2 0] E14til213Cr)/\ 0 >^»y h^\'y^3 0 6CD«fiK 

bt$5, s o i h^stw^rrawA-f 

5 0 2ttKy(0*fc*S*T«ya5^ 5 0 3tt2Z7h 
OIBStST^zy H«*6«^ 5 0 4ti/\>»y hOl 

<Dmm&7xk?Jt J !r*y hi D x 5 0 6 t*X^^>^/UcDW 

m&TKTxv^yyfrftm. 5 0 7t±3BfiD««o*^s 

K*Jfflis 5 0 8 ti; \> V *ffiT* 9 v h T 7 »y r ^ ttZ> 

[0021] m s kt^v y^ii'^«ii§s^ 

ii^J:y^tR^*ifc«^«j36iaT^5 e 7 1^1213(7) 
/^yhW*. mm. ±E«MMl»te«^fll». 

[0 0 2 2] IU5 (a) li, 3^^>^;U^-7P^A 
*MLft«T*y % VI. V2, V 3ti^-n^tl(7)^ 
* >*/U<D«MM». A K A 2 , A3 itttl^tlCO^ 
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*fiE*nT^*a^ta5*o po, pk P2, P3i* 

[0 0 2 3] POli. 05 (a) 0)fiSi§i«:lCit 
*if«Tfey. ^ft^fttOT/P^/xtCiieB/W-u/ h I 

H*«S#«£«**iTe»Stl*. PKP2, P3 

lis *ti^na>7p^/xtcinir«it«T*y. 

0tfSijy^T6ftTl^ o 

[0024] gfi^tctis $f7p^7A7y^i-> 

aV^-^/l/tC^oTgflLfct^a^AcD^P^ 
^*y:7^-;7/l4c£^/\>\!/ h I D#«yST6ftT 
l/>*fr*K*U SflLfct^P^^yp^ 

hWc^O/^y h I Dfl*jySTShTt**#*Mi 

^p^/^p^y^zuvx^ttau cfttc^o 
W#fbBS<D* -f 5 >^ t BBHIT* <fc -3 tc!k*I3B<DlM¥ 
[0 0 2 5] CRte, x-r^/UffilS^-^ <d«^b$<o 

[0026] fc-s^A,. &n?z**>*ium*3*+ 

[0027] 05 (b) W\ 05 (a) 

^ictt. coflWtx-f > ? ^/l/»aS§««2 0 1 fr6E 
i!^I2 0 0t:^n o t?5/u, ctutftofll 

y^»r<r^/cA6^ h<z>it«w>— w^smlt 

[0 0 2 8] B6l*B2(Dx--*fl»EIHn 1 5<Tj*|fj# 
i^^o 115 1 li/\°>ry hx-^AM?, 1 1 5 
7li/«ry hT-Zfflim=¥-s 11 53a. 1153b 
itT-ZmAJltm^ 115 3 cttT-ZMmtRim^X 



1 1 5 2, 1 1 5 6tt^Py^fflaiaIB, 1 1 5 4t*8t 
X^i/zL-;U0» s 1155ti&I^S§. 1158a, 1 

1 5 8 bU:^— 5*StU^X*s 1 1 5 9 li^-^St-fe U 
<7*T££o x-^Pi^EKl 1 5U\ 

eti/c^-^jgi^cfcy. A^^/\>7hf-^*e 
[0029] pg-*H§i i 5 5t*. eas^tctfy 

[0 0 3 0] A*l«rF1 1 5 1 frSA*l**lfc/«rv h 
S?\ ^P7^SQII5]81 1 5 2^*51^ 

?P7^64t'7htn e *7Py>B, BHMI1 
1 5 5 tC^^TJUH^Bg^fb^tls ^OJBIR^Py^C* 
tt*U 7pv*»«0HM 1 5 6tc*5^7\ ^JKtt7 
P7^/^7 h T-*(DBj£lrCm LTttiWSi?- 1 1 5 

mt. MtviBiBi 0 4cfcy. 7-^sa^?i 1 53 

afc^m 1 5 3bfrbAWti, ^-#81 U>>X* 1 
158 a. 11 5 8 bUHBffi^ft^o x-^ft 
Uv?X* 1 1 5 8 alcti, %H±(Dt-ZM*s =r-ZU 

i>zsxz 1158 b(c«^c«jy»*ST r --*«€-iaa 

[003 1] £fc> x-^«jgtR«-Sf ATJiW^I 1 5 3 

c^eiis swihissi 0 4cty. ^-^au^x* i i 

5 8 a. 115 8 bOttS(0 : r-Zm*mtRT%fr%: 
jf*Tfl»tfA*J**U T^-^St-feU** 1 1 5 

y, st^^nfc^-^^aj^^n^o ccti*, m*. 

HMl^X* 1 1 5 8 a(^-*«ASItR*ftT^*fc 
1 5 4tCfc^T"*7^SiKA. KBtC£&^*U qHHftl 

i 5 stcflH&^tiSo fli^tf. T-zmomz s etv 

3 2 k:'7 h<hTffi3 2 kfy K0lin*«*K B(E»jy ST 

[0 0 3 2] x-^«^XM-r^«^tCt*. *J 

«@K1 0 4*y. x~^8IUi>X^ 1 1 5 8b^tt^ 
T*<fc5^-*Si&JR«^Art*ir?1 1 5 3 cjE^Sfll* 
»A»ffft*. T^-^a-trU^^ti, -^/\'77h? 
-*<O^Py^^T0)l«-*<b*Ntt7r**"Ptt. ^CDiM 

»?ai**«iy»*r, ^/\^7hf-^(hoprau 

[0 0 3 3] ^-CDfte, «AHT, 1 5 5CD*^ 

^§11 1 5 5<DArt*8MftftM3»£«fcy, 
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[0 0 3 4] BI7l*ia6 0)Bg-?»1 1 5 5c0«lflEH"e* 
£o IrHS*. 5 5 K 5 5 2. 5 5 3, 5 5 4tiB£^#l 
3gp. Pa, PbliAS7P7^f-^PO±fflfeJ:tf 
Tffitf 7 Ca, CbttB^btftlfcx-** KA, 
K B W\ ^?!T*5c IHRKca*-r«fc3fc* #J*.tfA*j 
Sftfc6 4tfy hO?P7^P^ *-(7>±te3 2 try h 
PatTffi3 2t7hPbii:»i«. *OPa, Pb 
Bi^ftlSgPS 5 1 ICfcl^Ts S^fSWSSft (5 5 1 
1 ) . fcT h^>7 h*><fct«)DX}ltX (5 5 1 2. 5 5 1 

3, 5515: A«<p(i x A^pfcfy h&^|pj(c» 

ity h*>7 h-r^e:<b^a-r) v finxax (551 

4. 5 5 16) «frt\ *<B«**P»«S«5 5 1 t 
B«0«a«ff3fMKOBW«Ba»5 5 2, 5 5 3, * 
6 ICH/7 LftlMJWSasawc A* LT^SKJNI U £ L3t 
X*fil\ «»S<3r>Bg^SQSgP5 5 y ffl^Stlft 

[0 0 3 5] JBUiH:. B12 % EI7^x-^Bi^lHlJ»1 1 
Slco^TBMHLfatfc (2}2cd^-^^[h]^1 1 6? 
tis Pi^SSl 1 5 5©iBa>3MiTaiWLT^< CilcJ: 

y. Bnwbs-ftfc^p-y^swr^cttfT**. /c 

SU ■ 7 4)91X5 5 16« x iSIffiStf^o *fc, 

[0 0 3 6] *4>ft*k h^-^fcffiwr 

3 iaetf juttMi*, m x uiBflir « e s d - 

wftLtti/^ toss^-^KEa*****?* 
So c*u*«a.tf. ^-sie^ai 1 5, 

HR1 1 6*. XJi/i'rv b<Oft**9ma>mmts ft 

tctL*^T«aff**«iet*ffly»**ct?*3R 
t*** 0 ei 2, EiecD^-^BS^iHiai 1 sjcfi^T, 

06<DS£iJI^- K3WM»A*J«ff1 15 3d*^LT 

Aa**i»««- KawOTiciy, H7a>atX5 5 

1 6^C0A^JX5^. HSLTt^l^ *fc@S-r* 

d<tT\ a*4oa*ffferic ?p 
srasisnc— ctcftofcsc* nfHHayax.se 

A^USs^l 1 5 1 fr6A*7**lfc/\°^ hf-^^ 7 
P*y^USSUI1 1 5 2, Bg-S§-f§1 1 5 5, ?P^» 

aaBi i 5 6^*f, ia***i 1 5 7tcai^-r^ 

*\ ^Py^SQ,SlHl»1 1 5 6 6 x Sffi^Jffti*y^y h 

y-^fcatttfKPi 1 5 7(ca»r*4r*wy»**« 
ya*Htt*w*flii*i i 5 7©iJ«teKW\ s&st- 

KWM»A2rtlff1 1 5 3d**hLTA*j**i*«3 
^-KW?ft***©«y»*lHlBicA*LT. 7P7 



A^jfiS^I 1 5 7tCA***lfc/«^y hf-*fr««iy 
[0 0 3 7] 0 8teI212(D^-£llf-^[H]SSl 1 5. ^~ 

*a»s»n 1 6iz#teT*T-*m<D&m**Tt 

C54)*JfflJIs3Kl 0 4rt<7)^-*«<7)£^(IlT&*o 7 s 
1 7tt, «*«9 6fcf* hO*66^i: 

5S£#S1 1 8tt. flX.tfH2 00t!lWs]||1 0 4 6^6(03 

i 2 o u 9 6 tf y h^mwnvB&xx 

H. 1 2 Hi/\y>iSlia3tXST*^o 08 (a) T 

2 0T»«(WIWa#t6*U /\v>aWBBIIX«1 2 
1 KTM^:i3SXtf&;**U *<0*«O3"B©W«* 
hft5 6t:'yhtf, 7 s —***: LTB2©f-#lHig 
SI 1 5lc«18**i*. /\y>iHRtt. *©B*8* 

A^^-^a^aatHUftBRTsy. ^-^stfr 

[0 0 3 8] £fc> H2 0)*J»l5lBl 0 46^6<7)Bl*1 

1 8 1 ««*^mimiPiT***-e. ±^?»x^cfc^7 s 

-*«5E«*JtyaLff3Ctt«:j:y, 7 r -*«*«I* 

1 8-W8**tlfc^Py*« (Kr) «\ EI2 0EfltfI 
§«11!£]K1 0 2alc2!S*U ^-^I 1 1±KE»;!r 

[0 0 3 9] H£B#tCt*, ^Py*i»tB1 1 8 4>3£ 
£T*7Pv*«©ttfcyic, 1 1±*6HS 

Jftft7Py*i (Kp) *JBl/>T* ±EtW*oaiX 
*fiL\ i2^)f-^i§[5]^1 1 6tC 

[0040] ins (b) ^-n 1 i±icewr* 

affl«XLfct©*ffl^^fl!IT**^o C^Jg^s 
aB«aiX»tett^py*«*4>*©#Aajarti*. if 
awtctt, as (a) *a>^py y»c t- 

71 1 1±3b^6W^**iftKp*«^T, ±IBi:[^*icr) 
3IX*f5L\ t 5 -****. 7 r -*«*a»l 1 6tc« 

[0041] a»c, ^-^a>Ea»atco^Ta^c 

[0 0 4 2] I3 9«\ 1 h7'^OEB/W->?a5 

^Ears^-^Eaw*. 2arf6«*ft«ifls>E 

SH«tO^ , y7 7 >7/k 4&tf8li*ft**ft(0ES«tt 



(8) 



4$M 2000-293936 



l&rj9tih7«y^ffi^-^>T35So £<0& 

[0 0 4 3] Ell 0(*|2I9CD7 r -^fBSi^7a)yP t y 
*<B«riilHT**So 2 OttRIJHflW. 2 Hi I DtS*B. 
2 2t*7 r -*. 2 31*311 <BKy»a«TiEOfc»<7>/ty 
x" -f (C1A°'jf^) TS*. RlfflflH»2 0tt 

2/WK I Dlf$B2 1 IZ3/W K x-*2 2ti9 9 
/WK /\°'J7Y 2 3[tSJU hT«J5E*tlTaS»Js 1 
:/p«y^(il 1 2/WhTM?nTi^o 

[0 0 4 4] IU1 1 tiEll OCD I Dlf$g2 1 COffiricEl"? 
£S* 3 1 3 21* h^-y^T 7 KUX, 

331*1 h77^^P7^77Fl/X, 35te^/U- 
7#§3K h^y^T 7 2M?P7^7 
X3 3^»J^r^/cMA°U7^T^5 e ^P^y 
^7KUX3 3t±, SEBIWSETO^Py^OK'J^ 

is^TtiO-S 3 5<hrSo h^y ^T 7 KUX3 2t*. 

1 h^y*$/ct*2 Y^y<7mtLTT KUX^fb* 

5£/ct*0-2 trSC^ilC^y. 6h^'y*««5'Jr 

5:ttfr$5o si i cd^;u-^s^3 itt, flJ* 

h5'y^7 7 KUX3 2TlKSyrS6 h^y^*fe"T? 
^bTT^s 0~1 S^rSCilK^y. 96h77^7^ 
■«ijr3C£#T**. Y^-J^TY^T.3 2ti, &3 

a^©«3isifHaRo W5U*s» terser 

So 

[0 0 4 5] IU1 2t*m9^x-*EilfIi§&7CD1 h5 

y <B«jffilHT***o ftte, I211 otcEl^o 

IBffl«*2 Ofecfetf 1 Dlf$B2 1 t*^P&LT&So x- 
*raHB*7tt, 3 3 6^Py^T«ja*tiT 

fcy. g«]CD3 0 6^P'y^tCT r -^4 1 :^C03 0 
7Py*lC*2 0>«yiTIEtf* (C2/Wr-f) 43^ 
I3«r So C 4 3«s nh77^ «*. 

^S£v x-^ii3 0 67 , P7^x 6 h77^0r-^ 
TStK 8 4MMLT. ^-ftWUDI 0 2 

^□»y<7ic, 1 07nv<7<DC2JVjT-{%:ttm?%„ 

7^44t96;H hC0x-^4 1 lC<fcyfl!fiR*tlT^ 

So 

[0 0 4 6] Ell 31*. 1 8 8/KhO/^7h»5ST* 



4 1 l*:E»r£0S4> i /\> y h07P'y*©m!ir* 
So COJf^tCW:. 4/\Vh^BSH«SB2 5^UPLT 
19 2/WhfcU 27py^Ul/^7h«Bgr 
So P3IB1ff«2 5tt. /\> y h^S£*ftfcPSBBOlt« 
T^So r^^b^. /\>*y KDSfeSKfe3S*tifcBS<7)BS 

U *<Di3*>bto*it*y hx-*<hftKESLT*J 

^rsc<hit<fcys ^snfcBStra— a^T*^-** 

HB^rsct^TSSo 

[0 0 4 7] 01 4l*EH 2<Dx-£iaaHiS£7<TjKvy 
^4 4^«/«|g|T*SSo ^#4 41*. 7*-77 h« 

$B4 5. ^py^it«4 6j5cferffirip««4 7tcj:y« 

dMrftfco 7*— "7* h1t?fi4 5 > *>£TJ^P'y^1f$g 
4 6KIJ, E»U:Hrs«*fcE«1t«)!>\ *fc«ftHt 

[0 0 4 8] 7*- h1t$fi4 5t*. EH?*- ^*y 

hicwirsitfflT^y. ibs^-k 

n^/\>7 hx-^^ptr-Rjsg^s^^rptf 

-t«BnWI»#«m*ti, »<D7"Py^ loots 
?g£«J#rSo ffilAtf 1 2?P7^1 2/^hTIO 
4>1t«**J«LTt**. ^ LTx CO««««Rliliiy 
5gL*MB»r*C<!:tc«fcy. SSKO«ttSSB*«:rRj± 
?^Tt>So ZClz. 1ffifr0tt1tff««t>EBLT£< 

[0 0 4 9] 7Py*1t«4 6W\ 7-*EBf tt4 1 

icEa*n«x-^©«H*sigur*fc46<Dit«T* 
So ccki*> TKXpjxxm&mT-zoGtes mm 

W »*E»LT*5<« CCIC, ltt£0>Bflra««%E 

[0 0 5 0] «lPlt«4 7«. 6 7P7*©6 

/W hT— POttWT^S/^y^x-^^WStU *8J 
<D1 /W htf1t«0)«BI*«r7 F -f7 : /xP-h\ 5*yo 
5/W h^x~^<trSil<!:(Ccfcy. l^S^S^a^cD 

[0051] nii 5t*Eii 4<D«»pit«4 7 ommz s 

y a -y *M*tt«r \ % y ^x—SkoWjSHT** 

So 

[0 0 5 2] /\°7^7-^Og»1 hlctt»«0> 

it «tf ait«T « s c <t *sr t << x/xitap- k*« 
^rso 

[0 0 5 3] 2/Whgtet* x »»*tlTL^8tOWi 

^^ritffl (av'-^vxs^ Hits my^<f) * 
is^r So laaoctd^ zrnv*ft*&z*$wmtin* 
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mw^mwceiet**^^* wy 

9 6fcfyhS>«^ 3 0<7>/<y*fc#MLTttlAU * 
0 4HTO^y*T**Ci*ST. *fl>flk x- 

[0 0 5 4] 3/KhS^66;\Vhl^ :/Py*« 
[0 0 5 5] M&CDmS (b) <D«Ttt. ■flWJKrtf 

y tmmvtto y fcftmznZo 
[0 0 5 6] bi 6itzfny?m(offlh'%ft&7j*Tm? 
noma. &\*^v?(0j<iv<7T-2iz^ m& 

■ Lft<Tt»J:l\ nB4> (1) tiv 9 6fcTyh<DJI£ 
<D;?Py^«A (AOTliSAI 1) #3«fl>/*v*tc# 
»JLT«5«*ti«ttJI6*5%r. iMt* iin60/\°^ 

aawsjEaa-n^o m*it, 3ffl$>/\°y**h5y 
oomm. mt. »*a>**i?tia>««tcE»r* (i+ 
9fl) »*Ay kobis* ywa*, 

fpi±-r^o ma (2) »7P7^atfBMu»bo/c 

[0 0 5 7] HI 7tt7Py*«<W&^*^»5**ST 

6 6^46»aar-e:Tfi*E»-r**aT* 
* 0 CdT% atHttflmi*. SlSE©/W-y hT-ZV)V% 

[0 0 5 8] I^IB* (1) tt, 9 6 tfy h^fiE<7>^P 
•y*«Atf3|MA*ti*«ll*S-J". (2) izlt. 
P^8B)!)W^c CO) (1) fe<fc If (2) jb\ 
ID— h77 <7ft<D7'n yfaytmVMx. x ) 7lz$m-$ 
n^o (3) it 7py^«tfBi:fflyat)ofth7y 



7^£KLtt^o srsu: (4) it, mzm^zuc 

tftt*fl**l*o (3) fccfctf (4) *fc IB— (Dh^y* 

i*i<rj>/ \°7^7-^(!:LTh77^ teEfiSftfco 

[0 0 5 9] 7*Py>*0BW^ S>y*«ni75 
ITIt «lPlf«4 7(0/\ o y<5UC«J|frr 
*«ttU:. bu^EII 4lZ7r,Ltc7*-^y htt$B4 
5. ^^L^i^Py^1Sfg4 6tCtt^-r^*>^^^ 0 

[0 0 6 0] U±<0<fc5lC* a««3b\ 7^-^±tCfBif 
*ti*i>\ ^Py^«*«jy»**^-r5>ytLT 

HSttti:. C2/<y^4)»»#mg£*y, mm® 

[0 06 1] *fcs JM±0«T t tt7ay^g|tfE«r*tl 
* * -< 5 v jT*srt«*«7 5 <ft LTEIi Ltct)\ 
i2^!3»ff§ffil@»1 0 2aU:fcl/>T. »a©B 1 

§3KDfc C2/\ 0 yx-f<03iW<7)iifflfeJ:ira»ra) 
■flHHUHaiftl 02atC*5l/>Ts h77^7KUX3 

2t\ h^y*i*«Ko#6 5®ffi*«yigu 

fB0^S5<rj>6^:crjh^^>7^ x Sjao)C 2/\"U x-r <7) 

m^lt. efltre. is^Kfc^Tti, h2©»m 

-7f§3 1^ffll^ h7-^7Kl/X3 20)fitf5 
rj^oic^^^tc. y;u-r»*3 1 «UtliP*«, o 
6^5 1 S<Dm*mV&T£olZ?Z>CtT\ 96h77 

[0 0 6 2] BI 8BB1 3 ^ISBiffS 2 5 (4;\V h 

= 3 2bf^h) y. si:7^v ^ 

B3fi]flt«2 5 1 <h LTH 2 2 tfy h<7)tS«T 

*y, 2 5 2iim»<DSi:75^ d try h) . 253 
*7r,?^7^<f (i try h) t**o tmmzit. m 

H1f«2 5 1 <hi:^tC> m^7^?2 5 3tC. ^C0/\° 
^ry h^-*3*l«^b**iT^*«dictt«Atf "1 " 
W^b^tlTl^^«^tcB "0" ««MU S 
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tc. &y^<f2 5 2KB, &m<Dtttrv h^-^lotflS 

■r *«ao)«fli«*tt«r * / < * * ost? 5 

te^-T^o W^Wictt. B2 0Attl:WMjmH]Bl 1 9iz 

5 3, St^5?2 5 2£:t-*«^[h]B1 1 6Mm 

[0 0 6 3] Ell 9te0 2<7}7 :r -*^[HlSg1 1 6<D«f 
i8m?&Z>o 1 1 6 11*/ Wry h^-^A^S^ 1 1 

6 7»y^yhf-*ai»4»x 1163a, 1163 
bltT-ZmAJltm*. 116 3 cttx-^ftaiSWI^ 

A^fiS^. i 1 6 3 dti, um=e- K«R«*A*« 

^ 1 1 6 2, 1 1 6 6l*7Py*»3IslB* 1164 
liMX^ZL-jUEWk 1 1 6 5ttttfR 1168 
a, 1 1 68b«f-^U^^, 1 1691*7-^ 
«t-feU**T***o 7-*«§0Bl 1 6tt, 

[0 0 6 4] ««si 16 5B, mkhfy h-wirtarti 

[0 0 6 5] A*J«B?1 1 6 1 #SA*l**lfc/Wr* h 

x-*b, x-spg^iHissi 1 straits «atr«> h 

1 1 6 5 tefcl*TJIII*«WtStu *0MSk-?uvQP 
^as^jU ^py*M10Bl 1 6 6tcfciNT, /tt-v 

hy-^ojea^HLTtti^Ji^i i 6y\aj^ D 

1 0 4£*Js x-^aA^aS^I 1 6 3afcWl 1 6 
3 bfr6A*J7rtu x-^SIU^X* 116 8a, 11 

6 8 bKfei***i*o mi*, f-^auyx^ i 1 6 

8 a KB, miZ(DT-$M*. 1 6 

[0 0 6 6] *fc. »a^-KjW?**X*«S?1 1 6 

7^2 5 3tfi\l3*tU «^3§1 1 6 5£«#»fl^E 

T**6tc. 7*-*«aBRfl»AZlWF1 1 6 3 cfrStt, 
Att^l*iJ»lHltt1 0 9*y«UaL&«75^2 5 2tfA 

x-£«tftb*lS*l*o >lJR*ft*:x-£8il*, X^v? 
a-;blHltt1 1 6 4Kfc^T+f?8tKA, KBUlS&T* 
*U Bg^ti 116 5 [Zffl&Z tl^o 
[0 0 6 7] H2<&Afflrt*JWlslBl 1 

[0 0 6 8] VL±V>£olZ^ &/\°^;/ h^-^Bg^? 
g:7 5^ttfiniT£e:<hKcfc^ /t^hf-ii 
HU&TflX «HMb<0*«. 8t««<3«J5iJ> fccfctflWW 



[0 0 6 9] *<Wtk Bg^bS-tlTl^A^dS^^-r 
BI*75ya)ttl*»Wi:LTW:. 01 5fcS*Lfc»t« 

lily^lgn 4tc^L/c^^-^'y htf$84 5, 

^flw 4 6 icttmr 

[0 0 7 0] W77y*7*-77 h1tai4 5> 

77W M" *sr«. r*to-s/^-y hx-^jtwi 

*fb«2FftTl^*«^KW\ x-*«^[e]B1 1 6(9»tt= 

"o" corn-sit. ^-^a^iHtti i 6<oBf^ 

/<y*lC3|MSr*3SS6TB, i§77W "0" . 
*>*/**■* h^-^j^BWjbitir^tt^Jidtts *<o 

[0 0 7 1] *<Dfft % PB77ytffll^ «SLtf, 
«tf«**^r*/^y^©**T«*<b**iT^*^if 

[0 0 7 2] H2OI*ig2<0ISflMreffl31[3Bl 02a 
fc«fctfflSfl«ffi3lE]B 1 0 2 bfrS&fcxV v^MB 

■w^ahmmeib i o 2 ottjsnrps*. 4 0 0 it* 

^UEB. 40 1ttB2 0)MaPlaUSl 04KCttl^^<J 
ESS 4 0 O^SIWr^T 7 KUX*tftjS8r*ytU»J«l 
OB* 4 0 2liC2/*Ux-r$*JHaB* 4 0 3l4C1/t 
'Jf-f SWtlsIBs 4 0 4tt«IBIM«gBl 0 4frS4>K 

ff 3«infli«««BiB* 4 0 stiES^^siBfflaa^ 

H£ttO)«IHH*fTdXflninBTS«. Mttfl? 

\ts -mtLzc2/vjT-<m'm*'< : iotzv>iz6 v^v 
<<t*>6 h^^^^7 :: --^^»»-r^e*^^^^ 

[0 0 7 3] EB«(Ctt % fiS^4 1 K 4 1 3*^LT 
E2^*fJWlHlBl 0 4iC<t»J. E»tt«tCK3E**i* 0 
02(O7 r -^Bi^|HlBl 1 5THWfb**lft/^y hf 
-*tfJ»4 1 0fr6AW*U ^^U*J»IsIB40 1 

©«iWi*icaft^ : E , jigB4oo«ai*ft*. C2 

B4 0 0^8S*:SE^/£^ti, C2y\ 0 'Jx-<>IIS[£lB4 

-r»»SB4 0 2T»6*ifeaiWSIWi. y^UiaB4 
0 0tC*»^n^o S?4 1 3*^LTH2©flW 



(11) 



4$M2 00 0-293936 



«1 0 4^6©tt»C«ei\ «JjPtS$gft[lSlHlK4 0 
4T\ Arttfftfctt*(b/«r'j/ h^-^WotfJSLfc 
Slflf fg^O/ \° V^t-Z M^^n, **yEM4 0 0 

cfc3tc. «««»«-««>^ : EyiHl»4 0 03b % 6K*/£Tr 
n/cf-^tts C 1 /fU ^311(151814 0 3TC 1 

piE]ffi4 o 5 TT^^iraffls* ft/di^i*. as^4 i 

4*^LTffl**tl. ■2©E«W*7 T vn 1 6. Q 
fiv>K1 0 0*^LTf-yi 1 1±KEi§*ft£o 

[0074] in 2 1 ttx-^Esntt^tc&ttsA^a 

31©*-rS>y««rHT»*. H2 1 (a) Bt 5 -* 
^b0Kl 1 5^bAS^/\>7hx-^, 132 

1 (b) tt % x-S'ffi^fblslBi 1 5<nmitf>R»;:J§ 
El 2 1 (c) «\ HuaM>C2/f»J^-f 4 

3(06h7'^*ttifiEli:fefctTs S2 0OC 2/\°'J 
5F-f3ll(lHl»4 0 2T(7>C2/\°'J7<>HW^'<^;1/ (* 
HS6«iJT1*6 *iBU 09 2 1 (d) fiSfrN 

7K10 o^ltt-7i i i iciaa-r*E«fflr** 

9*LTl*S. ■2ia>lllMTtt. EMHMNKCStl 

*gLT*5<c EaiMtt&^HSS-n^Btiait 
Sut*. EflHI^OSlBlB 10 2a BAM*cB6r/< 
^7 h^Lt^LTEafi^fflS^a^dtcMffli-r 
£ e CtUc«fcy* B$nt 0tcE»M«l3^»S*tiTti, 
fflRB p 0 (D^-* K*t LTCD C 2 / \° U 7^ <D*Wi Rltg 

[0 0 7 5] [9 2 4>ffi|&l5l&1 0 4ti, BMUtOrEK 
Kl jgtfc L fcB#(7) A* 9- * <D C 2 / \° U 7 1 -f +r <7 ; U 

sO^TLT, iffEW2o«yinEi»*«arsn 

h77^ (**H«Ttt6 h5y^) (OjBKfrSEWi 
**m»r* (H2 1 (d) ) t/cv 
x-^^tis i!CDC2/\ e 'j7 1 ^^;1l»+f-r^;UTM^TT*' 
ft* 0 «*tf. B§B8t 2cfctiBulc^P'y^«B^Sfi8 
U x-^aKb^atHLTx-^BB^fblHlKl 1 5K 
««»LTfe#. B5R0t 2^B$ / ^T7 r -^Bi^blHiai 1 
5Kfc^T^-*&£KbK^y&;i*o 7-^ 
B^bSttl 1 5it. *<OWm<Ofctb. /\>7hx-^ 
©A^Sttl^STOBteilSERr^afeU*, *CT\ 

2a^6T r -*B»fbS«l1 1 5#/\>* h^Pf-^ 
f biasr * C <h ic cfc y £ C * x - * i5Bg#8y a ^ 

T\ 7-^Bg^fblHl8l 1 5t«t57-^^Kb 

#e»**i*#. E«i«j6ic-r*Bsnat lo^-rsv^ 
icier* Eirr^sflwicatLc 2/<y s^^ttM 

U ±E C 2 y \ c y 7 -f 3m+M * i WHttTE«-P* * • 



hftL£*ftLTE»te3LTl^*OT* C2/\ C| J 

[0 0 7 6] ESKTBKB* MEE««£fl»«31H 
ffi102a^ T-^1 1 1 ^MMUBlflF*. ISh7 
•y Wt-Z &m^TmU*% C2A°'J 

MttisiRn 0 c<D®\mjjmz£<>), es 

MtiSs E«»7<D«Jft*5r-f5>ytc:J:6r. 7-^1 
1 1 ±^K®7 r -^tC^TC 2/^j7<^l]DU C2 
/\ 0| ;7^r (D3Ut+f -< ❖yUJMtt-flUflWl^EtR* *v tt- v 
hy— SrtfB^b*tl*OT\ H^B#tCti. C2/\°'J7 

[0 0 7 7] B2 2liH2(0f-7l 1 1±oat1f«* 
S^rH?ft«. IrIH*. 1 1 1 1*61 1 17B, C2 
A°'J7< 31* +7 <^l/Ta5*6h7y^»ffi7?SL fcE 
8h77^^ 0 £<2[£]<?>i§^ s IBSh77^1 1 1 
IfrSl 1 1 3$T*>\ ^P7^8A, IB8h77^1 
1 1 4frS 1 1 1 6$T*tf:/QU/*«B£t,«fcKWJ§{b 
Wcy^yhr-^, *5cfeOP**i6tc»JKLfc«tt« 

1 1 1 7tiBi^fb^n-r^E^n/ch5'y^T^^o 
iroEI<Dcfc5tc, Bg^b^tifc h5'y^<b. Bg^b^rti 

Tl^l^ h ^ y (DT-ytlZyRttZ Z. t ^ rT 

trr&*o snt*o)B«r«H 48^77^ 9 

6h77^S, mxnh77^g (mti 1 J-X±0|ga. 

2/\°'j7^1S^^l/ (*JBttl7li6h7^) V> 

[0 0 7 8] tX±x EfiOIROBifttC^tNTtttKLfCo 
CCT\ «1t«^+r^=l- K«« (H907) (ciB^-r 

(HI 2044) <7)3tf7tz:*&frtU §h77^±07- 
^!B«^i§K (139(7)7) lCfB«-r^o<tT\ 7^U=]!I 
iCcfe*«1f«©*flD*#»itttffllt4;a:* 0 1^T> Si 

[0079] 7-7^6^^CO^T^ 

[0 0 8 0] H2 0©7 r *y*;bE»«£«*M!MHtt 
1 0 2lCfc^T, S^Ktt. ffi^4 IK 4 13m 

TH2cD^jwiH]ffii 0 4tcj:oTs m^Vimiz&mzti 

SulB^-yi 1 1 frSEHE'vy K1 0 0 7B$* 
tl. 4S^4 1 4fr6A**ftfc»^fll*tt, ^«PlHl^ 
4 0 5T*afflSQS^nfc«s C 1 /\ e, J7 i ^SSlH)K4 0 
3TC1/<'Jf^3W*fft\ Ky*ta*5«fctf*<DIJiE 

^Tt\ c iy<yx^ai»SJiWi— »s:p« i eyE«S4 0 
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mztifc&s ><t ufH»iHiss4 o i (D$mm^ic<£^* 

^yi3B4 0 0jfrS*fcil**£S*u C2/*y^-<3lW 

DB4 0 2(CA^I^n^c C 2/\°U7V>l5*ilB4 0 2 
Lfc7 s -^fccfctfC2y\ 0 U7 1 ^)«»Je*^ Wtf^^EU 

E1S4 o oicwrr*« 

[008 1] H2©*-f 5V^fi£Isl»1 0 56^648* 
4 1 2*^LTA**tl«*-f5vyfll»*»»tLT 
ffi»DMII»U:* t U@B4 0 0 6?— > «M*fE Lx 
huIHC lM°Ur^, C2/<y^-r©3dWS»*#»U 
tgU^&i^-^O^ffi^ 1 0fr6H2OAB*flM 
fcPEBl 1 9tc*^-r^ 0 «UDlf«»SlHlB4 0 

4T*t*. *^yis]B4 0 O^SBc^aLfcx— 
flWBW^^-KlfMflU i?4 1 3^LTH2 
OMMOBl 0 4ic3aSWr*. *4>SL HST^LftSI 

©SMSftB31ffl*4:oT. /\^>aBH 2 l oaRV* 
?Tl\ T*-***** 0 2CD^-^^[e]K1 1 6 tCii 

^jr^o zlo)?- zmits smmzm^rc x - * st£ p 
— ot>OT*ys *a*inBi 1 6 leaser, iel 

[0 0 8 2] H)2 3li. *RW<Bx-*??£BSlCfctt* 
*f 5 vy*)R"rBT**. 02 3 (a) (* 
EBE'VJ' K1 0 0^LTt-?1 1 1frSlffc2rtl£ 
W£fl»* 02 3 (b) Ji±f3C2/\°y7^0>75S+r< 
(«BWW6h7'>*) «3*U 02 3 (c) 

u AffiZjftiwaB i i 9^eaj^3-n^/\>^ h^-* 

*S*U EI2 3 (d) U\ IU2(7)7 1 '-^«^Ie]B1 1 6 
/l/TH^SftT^*«iWBKpC3B*a**lT^*« £ 

cok pctc^unasomiTweti^-^flK 

ffililtfiJiSOy— Sf«U^X* 116 3a tCfBtt^nT 

fey, ^-^a-tu^i 169^ T-^au^x^ 

1 1 6 3 a05r-*«K c« s a***l^J:3UaitRS'tl 

[0 0 8 3] &tC, SHHU^/Us 4tCt>^T. at1ff« 
KpDtf^^6tiTl^C4:tf«ai**i^t. 2&SfrU 

U>>X$ 1 1 6 3 b KEIt* BSBBt 3^^ = V^ 
T\ x-*8t-trU** 1 1 6 9^WLTf-^i^ 
X5M 1 6 3 b<Dx-*«KdKWy»7l*o VL±<0Jd 

[0 0 8 4] K^iBsss^^-ytciiupiBS-r 
*«$s c2/^y7 : -f^DD*(aa)E«jyaA x 6. eb 
*BttT*«fcdicT*ciT* ilfjn§3Hffif5<z) h ^ * 
©■i»i©7*-*««is*a*Jbru:* oa*E«fflr 



[0 0 8 5] *<Dffe. iWv h7*-*ilW*ft;r*iTi/> 
JH/^f h 5 0 1 ti, iMJBftT*-*"?**©^ 00* 

tf, ^s«^s&asisiB i 0 2btcfe^r. zcommsw 
ho>«ia*fTt\ «aT*fc«*«:. B2©r-*a§ 

[sJBl 1 6 * Art Stl*/ hx— ^SfiFfcLftl^P 

02^f-^it§[5]Ki i 6ewHtt^ttffrcttiya 

[0 0 8 6] *6^L:»IBa*tlTt^V7 
[0 0 8 7] tt±(4 % EBK5 

20—3IIHt-f^iUrtTfitoaWtltfa:6a:t>c C2C0 

its m&(D£ofc. EBh^j/^rttc* Sltt©7nv* 
8S£. »4>:/nv*«*E»LTfc<CiT^ *S*t: 

[0088] B 2 4 l±B| 1 CDxV Jl/flH9Eflt)9£tt 
« 2 0 O^fa^WfiJcHTS^o IrJE1*K 1 2 Hi, ffllit 
If I E E E 1 3 9 4 0«fc3ttSiS7^v f $Ul/MX-rv£ 

-7i-XBBW»J, ArtStifc/ttry h^-^cOPi 

*TT*s 12 2H 7V^/K>^-7i-X/UT 
fc^o 12 3tt, ^^iK>^-7x-~X1 2 2± 

yU-TV^-7x-X/\'X1 2 2±lcfe^L. ^^t^tiS 

mLtcT^^*}iT-z*m^t?z>o i24ii,^< 

*pra*y1tfll)*3a:«(«HBT?*y. fV^^K 
>^-7i-7(h3B1 2 K W^/a^lHlBl 2 3 

[0 0 8 9] IBBBSicfi. ?<^H^-7i-X 

/ui 2 2±*eai*ftT*ftBiWb**ifc7 r -fy*;i/ 

f-^Sf-f^MVSf-71-XigBl 2 HCfct^ 
T, Rff^O/\ 0 ^r'> h»31*fTl\ «*/H*lHlBl 2 3 

1 0 7tctli^-r^c f-flMB, »SBTKWLfccfcaic. t 
-^Bg^[°lBl 1 5T/^'> h^-^^Bi^fbL. 

-j\ i i±iciBii-r^o wg£^ic». f-^a§is]Bi 

1 6tcfe^T, MLft/^v h^-^taWbLT, 
AIUAEIB1 0 7»6B»/«*HB1 2 3tc*^L. 
B»/«»BB1 2 3Jcfi^TBHMbLT, 
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i 2 2tci±5^r^c cntc^ntf. t 1 — y 
[0090] ;*tc. jtx-f^^Tosewffii^Kwr^o 

[00 9 1] 02 51*. 7VX*±teI3»SftTl^S:7 
^•<;K©*fiKiaT*So 6 0 1 «y- K-f 

si/\7^-^^?mt>?» 0 6 0 2. 6 0 

3. T/n^^lflML yn^7A2S^ *T 

fey. »?P«A«»Ctt, *ft**l*fc*«E»# 

[0 0 9 2] [212 614. -O07P^7^WJ^^7 

□ y^ixi««(©«iaiaT«*o -Juv^ummtim 

[0 0 9 3] El 2 7 14. xVv>^;l/Eiffi^fl#C07U 

2 1 14-TV h77l/~A, 6 2 2te-f 

flIAtf 1 5:7U-Z^— OCD^-^VX^U *<D9tm 
^Vh77U-/x62 1<hU »y©:7U-/*U:-<> 
h^^U-Zx6 2 1 frS<0^»£m^Tffi»Lfc-f V* 
-7U-/x6 2 2«!:LT^o ^-5*>/v. Tcpi-Xtt^ 

[0 0 94] h 2 8 14. ;Uffi*B»«fi^a>«fiE 

Tfe^o 6 2 3ti7U-ixmiiT^n^+l^tr^9 1 A'^ 
<y#. 6 2 4(*->~>7->X*iiET«lJP^tl^->-'5rVX 

i/eaiu-njoflWiJCcfcywiffia-ti*. tr^^'vy 

#6 2 314. rafflfi^atf-fVh^^U-A^O*- 
7 U-i^frOWSUflMlWCcfcy St 

-*<DK*tt«««^*yxfb-r*o S5a!cD— m=L- 

[0095] su^i2)2 6<rj#zL-'> hi*, aao?-^ 
«fe^*ic*y«a*ti* 0 

[0 0 9 6] H2 9tt*7 r -*-fe^^<D«iaHT**So 
6 3 1 t* I DfiMTM/W K 6 3 2 t4 I Dtf$8 6 3 1 
fDf^^^ainiE^fc46C0/\ o «j7 L 'f K 6 3 3 14 

Bl7-^T6/\Vh, 6 3 4«ZL-+fx-^T*2 0 4 
8/\V K 6 3 51ia— »fx-^6 3 4<DKy«ajfJiE 

IL-+f-x-^6 3 41C, [2] 2 8 7^Lfc^V v£;W£ 

;i/E***ff«fl»*K ^syTrna-+f-T r -^ 6 3 4 
ts««fi^ www* *n?'fttttt*nfcx-*-b 



[0 0 9 7] B3 0I*. T^X^K^-^-fc^^fBSl 

r*PR^«iHir*«yrjEw**«ijnLrc«jSHT« 

*Uc*t U 1 0 iU h S)SS 1 <rj|g y «iSITIEcrj>fc46cDy \° 
'Jt^-T 6 3 7CT>— SP (C 1 /CjT-f/^Jf-f 6 3 7<Tj>— 

7it£*m&&m* 1 61H) *A6. <%£14^7dIrJO 1 9 2 
/ W MC 1 6 <®<E>Sg 2 y &&fJJE<Drc&<DJ VJt* 
6 36 (C2/\ 0 'jT-f6 3 6) 6^ftD*n* 0 ifStlfc 

c 2/\°Ut i < 6 3 6u:t» i oA-r hoc i /tux-r 6 3 
[0098] H3i», ytT-txtztmisttotLTm 

7 0 1 tijcx-f X?. 7 Q2im¥>y<77v7 > . 7 

0 3 aitKW^oK»m9<o±a9*^oEmm^im 

BIB* 7 0 3 b«W^tt<D«ft«*(Oa«ME*S3W^ 
«*«3SIsI», 7 0 4tt^-r^P^ , P-byit©«fc5S:*J 
®Ie]B. 7 0 5t4Xt°> K/U^E-*. 7 0 eteftTVX 
^701 <Tj>0^Jg^cfcIi : 7 , cb:^^7 r ^'^7 0 2 00& 

■« jfca*war*-»t-#ig». 7 0 9ttH6tra«<o 

014m 9tm»<Dm&<D7 : 4i/*)\M^n&m<DT- 
^a^iaia. 71 iii. x*$>*;ufl»*B»»*iH* 
t»T*Bic7*-*B»igB7 0 9^uif-^«§ 
ess 7 1 o^j&rs^-^a^tiiT^s^/^xM 
^^r^T/w^m 7 1 2ti7 =: <v ? ^;uts?B 

T^§T<X^a^«tt«f^7^»»m 713 

□ 7 1 9t47^v^/U<>*-:7x-X 

7 2 0liAttJ*J*SffT**o 
[0 0 9 9] IEfiBtKt4. Aa3*4Sr?7 2 0^6s I9 2 
9(Bx-*Hz**o:i— tfx-* 6 3 4<rjfl*5tU:EW6 

<^M^7x-X[e1I87 1 9tCA^^^ 0 A^l 
fftftTVi^/l/flreii* 7 r -^Bg^[H]]g7 0 9tCfc^ 
T, T/W^i*tB7 1 1. 7 r <X^a^§|7 1 2 
fc < fc0 : 7ay^ai**»7 1 3ic<fcy«^**i*«*t 
<htc*J»l5ja7 0 4tcfc^T*/a^n^7 :: -^»tJ:^o 

t. Ati* titer* 1/ ZM^zvz^itL. nn^im 
mm&m®®7 03a tctij^-r^o tmmma>m\B}&7 

0 3am A***lfc3.— ify-^JBao^-f 
«^tCs H290)ID63K /\°'J7^ 6 3 2. BSt^ 
-^6 3 3 S fij:tf/fyy-r 6 3 5*«SDU 7 s — >-t 

LT (*HSS«UT141 6ffl) x IEI3 0<OC 1 /\ 0| Jt-< 6 
3 7. C2/Wf-r6 3 6tWlOU ^StC^L*^ 

tf. HrS<oa^t7i, MiftwuiL 

X¥v<77 7 y7 > 7 0 2^LTrc7 :r -<X^7 0 1± 
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[0 1 0 0] 2it. x-*9g^[°]ffi7 0 

£#g7i it*. mxif9 6 try h<D^e* N UA6^46etx 

2. ?P7^8«SS7 1 3ti, m»H3 1 affjaUs] 
187 0 4fr6tf)^£7 1 2 1. 7 1 3 1 tcjcy 9 6tf*.y 
KOa»«»****SU»*a«T**. 7 2 1,72 

2 a: 9 6 tr y h dDHMfemvmamk 7 2 3 u / \ * 

1 **\ 7Py>W, /\*->aH 
«>«ll»7 2 3l*:T/\^S/aaiK#a:**l. ^oienitf) 
3-60)5 6 kfy T-ZUt LTEI3 1 (Dx-^W 
§@B7 0 9i:ttlSJnSo 9 6^h^P'y 

9 6 tfy h<0f>r X*St£SHft«»Jiffl3ilW§ 
7 2 2tCTSMft»li3KD#t6*l UXTStflRBK r 
3) . ms 1 4)15SHe«$Hl[E]&7 0 3 a % 
rVX^7 7 0 1 ±mfSii^*l£o tV7^8I£ 
f/WX«fc<«*«»IW»a»7 2 1 TttflUMM 
«tf^6ti (ttT«1f«kdt^3) . H3 1©E«I 
^«VSlHl»7 0 3 alC>M6*U ^7^7777 0 2?: 
^LT, Kt<<X<7 7 0 1 ±KI5tl7*ft£o 
[0 10 1] El 3 1©fl!HBlHlHI7 0 46 x 6a)a) 

^7i3i^ $>^>mrsr^mi:^^. ±3&<ommz 

2 1 ti. «*tf"-S(0E»»fta)PRlc:— Has****. 

d: ^fb^ittsffl £ t % z. t Tif e ft* t* -< x * m*m 

SfcS*. SSlC* 7-fX^i»tS7 1 2*ffll v T 

■ LTfcS* EUfNDttKMkdtKU t<X 
?«*ft«£l*3£3&«*«. Sltf?Bkdte. WAtfH 
2 5 CO U - K-f >IK« 6 0 1 tclBS^ft^o 
[0 10 2] »£<DBMctt. <fmikd«H£U 

ats ffl kdtr; w xsi t «%ffittiftsn« t * z t v 

T-tX^MZft. *5K*f£Lfc8t«*k r i#6ft 

/\*yi/aHft7 2 3(D3Wt*S3Ci^ EI3 1CD 

[0 1 0 3] EI 3 1 fcfcl^T. BSOBMctt, 3tttTy* 
77 77 0 2 ifc *J H ftfcS£ft *aw*«*BaiB 
287 0 3 blcA*) *tU B£fl9ttSlsltt7 0 3 btcfc 

^[°iK7 i oicutfjsn*., n^xmvmwn o 3 b 



?l*7-fZ^ ?Pv*M1BBa>«£fcfirL\ »J»Eal 
J£7 0 4tC&£ e x *J»0B7O4tCj5^Ttt, 

T r -^«ss<D3t»^7^T7 r -^a[^iEi»7 1 01cm 

*ST£o x-^*^I°lSS7 1 0tCfe^TWS«««HS 
87 0 3 b3^60f-r ^*;Wl*tf1l**ti* tVv^ 
iU-fV*-7i-XiaB7 1 9^LTAiBM : F7 2 

o^eai^^ft^o 

[0104] Ear*x*5>*/i/«**«BM"* 

[0 10 5] BI3 3te, B2 9©fl7-* 6 3 3<D« 
fiKHTSSo £ COS*! 7^-* 6 3 3tc. 35aW>St1«Bk 

r£te*rtT£o 6 3 4 1 tiJKDSJl^-^e 3 
tfftTl/>*7*-*-fe** M-Vf- £ flW^bSfftT 
l**#£3*^SSVrB»75^ 6 3 4 2li^cogS7 r 

^t»77^ 6 3 4 3 ttSHf $8 k r tf-OtDflf- 
* 6 3 3lC*»r*ft^«*. ttR4>«a7 r -*fi%« 
Ct**Tl->-*>XWs 6 3 44tt«WkrT 

[0 10 6] m3 Ait. St1ff*fik r$B2 9 0llT f - 

*6 3 3(DfBaic«M-r**as*^"riaT«*o c©« 

Tli. 0 3 0COC 2/\°'j7< 6 3 6<DttiPi«ttT*** 1 

eisox— (7 s — *-fe^* o— T^-^-fcr^^ o 

1 5) COBSt^— >*— ^MtLTs SyaU0 6 4fcf 
y ha>«Wi*IM*r*. 96b*7h©aif«kr(i3 
^O^S^-^tC k r 0, k r K k r 2(C»»J*ft« 
ttJ^l^o ^CDI^. Bf^7 3^6 3 4 1 ttB^fbffftT 

tt, 3<@0*S7 1 -^tCJllitC2, 1, O^SttU 0^ 

8yo»«Tfe*ci:^-ro dtie^s 1 em^m? 

£*7r,T "0" Jb\ «»T*-ft* 0 
[0 10 7] tX±t7)d:3^ ^1tffi^7c^X^±tcl3 

mts 647-^-fe^^s 1 2 87-^-t^^f, mX 

til 6) mzftoZt&iiZZtiZhK ■®«jy»toy 
jjpmtt 67-*-t*» ©EttjyaT 

d^d^tCcfcy. WSttlcc 2/\°y7 L -r<03tSA^ 

[0 10 8] CB»fll«ttSglB7 0 3 a. 

*SftS0B7 0 3 bli. ia2 0O7 :r -rv ? ^;HBaif*fi 
*ffla0Bl 0 2(©Bff4:ig«O»^ff3o /cfcU 
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[0 10 9] H3 5li, 3fc7VX**IB»««*i:LTffl 

*frv h*3fc7VXfr 7 0 1 iZfBmM&tZM 
fiflD«T**« 0 3 5*. 7171*. fl«*« I E E E 1 

l*#s* Kaic^-^^ffisr^amswrs. 7 1 

8ti, f-fy#M»-7i-7/ttT**. 715 
li^V ^/K>^-7i-X7 1 8±^E^?tl^f 

y. bT-**nmtLZ7 : << ^mv*-7 

I-X/U7 1 8±lce2SU fc^CSigftL/cTV v> 
&)\/ s r—*&9L*HtT2>o 7 1 6ti, ^"ffrnT'n-try 
*flE>«fe5a»J»EIBT*y^ ?r^M>^-7i- 
1 7, W«/tt*lHl»7 1 5**J»r^o 7 0 
7te/\°fr'y hx— ^tx— **fr*0>:i— tfx— 

r-b^^XftlHl». 7 0 8tiE»0#£>/\°fry hf-^'x 

[0 110] EMICM;, 
SB 7 1 7U:*5l v T. 7<^M>^-7i-X/U 
7 1 8±«SK**lT**tB»ft**ifcx-f v^l/x- 
£lcp/r£<DM*fry UM*frL\ W*/«*lsIB7 1 5 

fry h^-^tBHMsU Aasrt*y»@B7 0 8lcfci/> 
TArttftifc/tfry h^— ^^4t>r/xX^vr*SSU 
-t^££ft@j87 0 7Kiti*rr*o -tr^^^ft[°]B7 o 
7T*(i, A^*nfc/\'fr^ hx-^^Sua^x-^-bfr 

0 3 alkTfWdvVTv-Jl 0 2^LT, JfcTVXfr 
7 0 1 ±KE8**l*o 

[0 111] LfctfoT. jttTVXfr 7 0 1±te(fc ft 
K»**lTl^«. £ fc IB / Ufl-^ti . ffi£M£> 

etc, saascDftTSft^nfcXftx-r^^/Wf^fc 

[0 112] n^mzit. W£v*Tv-fl 0 2RtfE 
Hfi*»llHlB7 0 3 a^Lr, -bfr^Xft[sJB7 0 
7lCfel/*T\ HSLfca-V5r-**^6/<fry h^-* 
*WyfflU AtB**JWlHlB7 0 8»cfet^TIB»Btc« 

L^-fixx^vWBy^tifc/^frv hx-^jMH* 



z**ti^o ^etc. 7 r -^a*iHiB7 i ouusi^t* 

Lfc/<fry h5*-**fl»fbLT* A*^©B7 1 4fr 
6&g^/«^EB7 1 5lcffl*)U PB^/«^[h1B7 1 
Slcfcl^TflHWbLT* f^^/K>^-7i-X[5] 
B7 1 7^6. 7-r^MV^-7i-X/U7 1 8 

una***. 

[0 113] 1213 6 W\ B3 5C0-tr^^SftE°]B7 0 7 

*6 3 4fc*MtaW5y{fry hf-*Oi«H?**. 
^ ^*/U«M»£E*B«*^)H*«©^fry hmOKfltt 
^^tl^o H3 5flOAai»fW«BaiS7 0 8tefe^T, « 
/\>7h6 4 3, 6 4 5. -tC«U «5t«4/W h©W 
r^1f$86 4 2, 6 4 4, ^"^-tfr^ 
tf2 04 8/W h<7>«^ SIBflMltfWiPStlfc 1 Offl 

fry hi*. 5i«LT*»«**i*ieaB*a<, 
fttto-rsctr. M°fry h©K«ya«8«(c«gij-r* 
[0114] *ii^#ju:fci^T*>. SuaamwBfcwy 

tT% w*»u:c2/<yy-f©a»#Ri«tfty. ait 

[0 115] 1213 7 Its m3 6(Tj>^BtP^1f$g6 4 2, 6 
4 4. -••0flfaiB?&*. W77^6 5 1li, M'fry 

h flWWbStiTVfcfri: o fr*7jk?7^ ffttth y * a 
77^1 CG)/<fry htf«»fb*tiT^*»&. £<B 

1. 2, 3tiroitiip-r*«*4:y. hm©?^* 

^l*. fiuaM>/*fry h^7^64 1 (C«3WLT^<fc 
l\ z<Dftmz*tltts /tfry h«^tt«tc«*E«r-r 

[0 116] &*k JX±<O*»0!ITU\ iBflC^-^fccfe 
[0 117] ±E*»»/^U©«StCB, ^tSfBO)^ 

y»*s ^^isiBg^brs^L^t^o^yft^ti, 
^^jyaTiTdtcfc^o 

[0 118] *HSS^Jti. TM-S^/U 

n^^sitc y Pi^b-rs^x^^tcaffl l/c^cdt^ 

^<. 7 f -r5;*;Mi*tf*-a-RcJ:yxfr 
^v^usnftyrss/x^/xtcfciBfflRHETfiSo r 
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[0 119] 

H££S. S^tfEflWWcfit^T. BWKtt. 
■HW»EBT3t©3lJI*atLT»S*lfct|-p» x-f 5>*Jb 
«**«HWbLT. HriiaBWSii:^^ IBSSftttUIB 

lc, lufB»fS<7>3tKi£SSLT?«5nfc«T% If^Lfcx 
*5>*/l/fl»*WWbLTSH*lT*. fcLttCfctls Si 

[El 2 ] Ell ©tV v^/Wt*I3»ll£5S» 2 0 0©fl! 
[03] TV^/URMfcEttflW©/^'* h©«fiE0T' 
[1214] H30>/^^ h'vy^ 0 6<0«fiEEIT*«o 
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